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Is tbe transmlsfiion of power the rcqiilrem«aUi nre trtr 
lUr such u to make DecesBSry a. variable speed traoB- 
milter for clUDEliig tbe speed ot the drlren abaft, or fol- 
lower, relative to the speed of the drtfer. For till* purpose 
cones and belts bare Kenenklly b«eo made to answer tbe 
requirements, or wbea It vtus desired to traaamlt tbe power 
more posltlTeljr. nesu of Kears of dltrereat diametora bave 
been emplojred Trith snliabla devices for tbrowlog Into mesb 
•117 ODS of oeveral paira of sears, to e^rt the desired speed 
cbongeR. 

Tbere are moar cases, however, vrbere It Is dedreblO 
dtbar to obtain minute gradattona In tba speed or to chance 
the Bpeod gradtinlly wttTioiit ehorlt or Jar while the mecbon- 



PlK. I. Kcnlal Of Stuttufca MacttkolnB. 

Is la op«i«tloa. A large number of patents have been 
ken out on devices for accompllshlnB these ends. Amons 
are cones wlLti ablfllog belts and Innumerable modi 
stlous of the revotvInK disc with a friction roll so arranged 
It tbe roll cat) he locatisl at anj point on the face of tbe 
and In this way ebange the velo«ltr ratio of tbe parts. 
Bre are also moor belt-driven devices desiKned so that 
tlrlvlnx and dtlvea pullers can be eipaoded or ooDtraeted 
Clve tbe effect of larger or ematler pulleys, as desired. 
TTntil reccntlr. however, there has been do patent Isauetl 
la the United States for a poelilve motion transmitter, glv 
Ibb inaoll gradaUoaa la the speed and a sradual change rrom 
one Dpeed to (be next one, 3'he numerous friction devices 
do not cransmtt the power posliivelr. and, while neeu at 
cmrs have a. positive action, they do not, as ordinarily oon- 
strucled, Increeoe or decrease the spneU gradually from one 
speed to the next. The desideratum In a variable speed 
device would appear to be one with a wide ranee In apeeda. 
vlth gradual change from one spead to the next, and one Uiat 
would be. withal, of mod deelsn mecbanlcallj. 

Tbe problem ol poUUve variable speed transmission Is not 
eaiy of eotuUon, but it is of increasing Importance, p>art]y 
because of ibe extensive use of constant-apeed electric mo- 
lore, partly because of the development of the automobile 
Indnstry, and for other reasons of nUoor importaaoc. The 
descriptions which follow. Iberefora. of three new variable 
devloee having positive action, will be of general in- 
Bach le an attempt to solve the problem in a dlBorent 
One t« liy an laKenlous arrangement of gearing, 
srefar there is no sudden Jump in the spued from one 
Co the next: the second Is by variable-throw eccentrics 



on tbe driving shaft, which operate clutch mecbanloma on 
the driven shaft; and tbe third is an arrangement of link- 
ages bo give the required speed variation. Tbe latter le the 
meterlcb motion, which waa Drat deacrlbed in Sjuam En«- 
NECBi!»o, published by the IitntiBTRLAi. PataM. pubUahera of 
MAcnutEBT. and while a description has since appeared In 
Rome other papers. It will doubtless be new to most ot our 
readers. 

VARIABLE SPBBD WITB OEARINO. 

Tbe problem ot making changes in gearing ratios for vary- 
ing speeds In power tTantmlBSlon, without interruption ot the 
power or shock to the geara. has bean rendered feasible by 
the SbatLuck variable gearing. A general view ot a model 
of the Shaltuck gearing la shown In Fig. 1. and Figs. 2 and 3 
show the details of the device, as woll as the method ot 
shifting the gears. 

Tbe principle Involved In this device la to move a trans- 
mitting pinion along the face of a neat or eone ot gears 
arranged In steps and to mesh with anyone of them while 
tbe machine Is In motion; and. furtlier, to do It without shock 
or sudden change of speed. Thu cone, or etep. gear Is divided 
longitudinally in tbe two parts. A and A', one half. A, being 
rigidly fastened to the shaft, and the other bait. A', being 
arranged with the guides and alldes, S B. Figs. 2 and I, eo aa 
to be capable of a limited diagonal motion along Ita mau, A. 
Tbe proportion of the steps ot the con* of gears l.i so adjusted, 
and the direction of alant of the guide* la such that whea 
the bait A' at tbe cone Is shifted on the guides, aa It Is 
shown In Fig- 2, all Ita steps on one aide will coincide with 
the steps of tbe next higher onltrr on the other half. A. while 
tbe opposite edgea ot the halves are entirely separated. 



Top VUW. 

The ehtning of tbe gear ratios is accompllBbed by moving 
the movable half. A', so that the pinion D. which meSbee 
wlLh the cone, Is run upon a different etep than It was previ- 
ously engaged with, after which the movable half Is shifted 
back to iu normal position, carrying tbe pinion D with It 
and tbua keeping it engaged with the new step. Tbe pinion 
D aad tbe spiral gear K, with which It meshes, are moonted 
upon the feathered sleeve n. which rotates with and la 
capable ot sliding along the shaft J so as to allow the 
pinion D to engage with any stop of the cone. In order that 
the pinions D and K will shift along positively as tbe cone- 
half A' moves back to position, their frame, M. Tig. 1. has 
a tongue or shoe that fits and slides In tbe undercut grooves, 
V. Figs. 1 and 1, of the cone steps. This toniEUR and groove 
olao serves to hold tbe pinion Z> autouatUally to the proper 
pitch line on any step, or when shifting. The con.e-\i*M u 
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Is shlftdl r«r ctutDKlns isan by a m«clia&l)m sbown at tbo 
lofi la Fig. 3. Tbp cam sboe R atucbed to aa cxtuooioa 
ot (tie movabte confrhalf A', Blldea normall; Id Ui* groove 
betvi'eeii tho flxcd plates O and P; but when It I* desired to 
Bblft tbe cone, one of tb« xwitch |>oliitii, s or S". In the groove 
U abltud by th« haodle F momentarily to dinKt tb« cam 
sboe Into a aide srooro, which dravs the movable cone-bait 
to Iti extreme travel In that dlr«cUon. The cam shoe will 
Ui«D slide over la that side groove tor oaebalf r«volatloa 
during wblcb the pinion la set for a cbange of gaar. at the 
end ot wblcb the aboe U antomaUcall; dtreeted back Into 
the nomiAl runnlne groove, thus ablttlng the bait-cone back 
to Ma normal position. Tha throwing ot the bundle tuis 
nolUag to do but to momeatarllr tbrovr the switch points la 
the groove, and the ahlttlng of the gearing tskea place anto 
natleollr after thst, so that U maj* be Been that it roqulrM 
no ekltl to handle and Ift thus imlvenoillr nprlloable. 
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The model Is Hhown with a belt pulley, B. Ftxs. 1 and £, 
mountMl upon the gear cone shaft, and the geared tronsmla 
Bion la delivered through the plnlona D and K and the ehaft 
/ to the sleeve C. which rotatu on tb« ahait L. However. 
tbl8 construction Is not eseentlal, and It Is probable that It 
will be modified greatly la certain sppUcatlona. The gear 
Is not Ilnble to Injuiy by throwing the pinion, D. eattrely oS 
tbe gsar cone, aa It la provided with a safety lever attach- 
ment. I, FlgM. 1 and 2. which prevents further shitUag ot 
tbe pinion than tbe highest and lowt«t steps. 

Tbe operation of shining the pinion D to anothAr Htep takes 
place as follows: Tbe movable cone A' ts abltted either up 
or down, aa It la desired to transfer the pinion to a lower 
step or hlKher stop, br a quick movement ot the Ipver F. 
which deflects either point 8 or S'. and guides tbe cam shoe. 
attached to the movable cone half, to the left or right This 
aUftiss of tbe movable half cone dlrecu the pinion D onto 
Ibe lower or higher step, and then at the end ot tliat half 
revolution the end of tbe side groove Is met. which awltches 
the cam shoe R back out Into tbe normal groove, carrying 
the balt<oi)e back to normal position where it remalnt until 
the speed is again changed. From this It may be seen that 
tbe cbange of gear ratio takes place when the movable half 
i»DS is awttebed back (o normal position carrs^ng the 
plolOD O with It as it ta here that tbe pinion D Is carried 
over to a different diameter of pitch circle. The change takes 
plaeo grsdually so that anjr shock or jar is Impossible. If 
tbe device la to be run in only one direction, only oae of 
the levers F-O need be used, but with both levers it Is adapU* 
bl« to motion in cither dlrtctioa. 

This device was developed in new of Its application to auto- 
mobiles, but If it proves practicable In that Hervloe It will 
have an extenvlve field of application to the feeds and speeds 
of machine tools. It was Invented by William P. Sbattnck. 
Minneapolis, Minn., and the patonu are controlled by the 
Shattuck Mtg. Co. 

SHirTINO BOOBHTRIC HBOBANIBM. 
Id Fig. 4 ts an lllustralion ot a node! of a variable speed 
traoamlttlng gear of tbe variable throw type that Is now on 
exhlbttlon at BuOalo. It Is the invention of Edward and 



Fnuik Herniann, Boston. MaEs.. and la designed to «!▼« » 
speed variation ranging between 6H revoluilona ot tbe drlvea 
abaft for one of the driving shaft tor the fastest speed and 
Z&D revolutions of tbe driving abaft to one ot tbe driven, tor 
tbe fliowcxt epvcd. Tbe direction of rotation of the drlTen 
Bbaft may alao be changed at will so that when ueed be a 
transnilttlDg gear for automobllM It Is not neceaaary to re- 
verse tbe motor or to use an additional reversing motion tor 
backing. 

Tbe device baa two ahatU. one above the other, and tfas 
upper one of which baa variable throw eccentrics that give 
a reel procatory motion to clutchai on tbe lower or driven 
shaft: and these clutches In turn Impart a rotary motion to 
tbe driven Bhafl. The eccentric shaft Is hollow and baa three 
squared portioni. with tbo side* of each at an angle of 134 
degrees with the corresponding sides of tbe adjacest aectloQ- 
Tbe eccentrics are eteel dlaca having oblong holes which m 
tbe Miuarcd portions of the shaft and are free to slide upon 
them In a direction crosswise to the axis of the abaft. The 
ahtrting of the eccentrics ts necompilRhed by a wedse bar 
which slides within tbe hollow abaft. In connection with two 
keys attached to the eccentric discs, one at each end of tbe 
oblong bolo. Tbe keys pass through sloie In the squared 
portions ot tbe shaft in order to bear ugalnst tbe central 
wedge. These keys serve simply for shifting tbe eccentrics, 
tbo rotary motion being transmitted through the OaU oo the 
shaft. 

There art roller bearings between the eccentrics and their 
straps to reduce the friction and provision is also made Cor 
taking up the wear of tltese bearings. Tbe eccentric rods 
connect with reversible roller clutches on the lower shaft, 
the reverslns being accomplished by means of a shaft alidlng 
within the clutch shaft. This ohnft hut three poaltlona. 
ahead, neutral and reverse, and when driving in one direction 
[noilnn Is transmitted from one shaft to the other tbrouKb 
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a pull In the eccentric rods: in the reversal tbe clutches 
operate In the opposite direction find the eccentric rods eiert 
a. push upon the clutches when the latter clutch the shaft. 

The wedge bar controlling the poeltlons of tbe reentries 
may be operated cither by a bandic, as In tbe lUuitrutioo, or 
by an automatic governor. Three or four ecccnlrtca are 
provided according to the amount and character of work to 
be done. Tbe device Is mounted In an olltlebt and dust- 
proof ca8«, tbe sbatU run la roller bearings, and all parts are 
automatically lubricated. While it may be objected that this 
ta not a positive variable upeed device owing to the fart that 
dependence is placed on a roller clutch, It gives In fR<ict n 
positive motion, It Is possible to deatgn a roller clutcli 
which will grip as Light as any device which la absolutely 
poaltlve from a theoretical standpoint This device, moreover, 
Is representative of a distinct type of variable speed devlees 
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■*hlcb should b« clatMcd *lth tbose glrlng in effect a positive 
tnotJoB. 

TRANSMITTBB WITH LINK UBCBANI8U. 

Wliat le Bald lo have been the flrst postUve variable speed 
traoBmUter ever patented In the United St«t«e la that In- 
rented by L, M. Dleterich. Hartford, Conn. This InToIvea 
«tll) another principle tn that the variation In apeed Is obtained 
thrcngh a S7«tem of Unkagta. and aUhougfa tha element of 
friction eatere Into this device, as In the prevloua one. It Is In 
effect a poslUve mechanlera. 

The Idea lo Its almplest form \e illuEtratod In Flga. S and 
4. In Fig. 6 the end view sbOTs tbe driving disc A mounted 
on a abaft vhoee end It (town In section and In tide view at 
<? Id Pig. 6. The disc Is driven In the direction Indicated bjr 
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^« arrow and tonda to drive the anna C throuKb tbe cam- 
sttaped pieces D D", since tbcM cams lock against the pcrl- 
pberr of the disc under certHin conditions to be explained. 
Tha »na» C are alottod to engage the pins H H' aet in the 
Tim of the wheel B. With the center E of B coinciding with 
the center F of tbe disc A. It ii evident tbat botb cams will 
lock against the periphery of the disc and drive both arms 
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and coascQueatly B at tbe same angular velocity aa that of A. 
If, however. B is shifted upwards, prevision being made for 
tUa aa cleariT abown in Pig. i, the cam D will drive Its arm 
C. and cansequenily tlie wheel B. at a faaler rate than A turns. 
TiM eoDseqaence U that the cam D' does not and cannot 
drive tluce It will be carried along at a faster mtc than the 
disc A and Ihua tends to move In an opposite direction to 
ih«t needed to lock It against the disc A. Tble condition con- 



Unuea until the arms CC have moved around one-quarter o£ 
a turn from that shown and coincide with tha dotted line 
rr. Then cam 2> automaticnlly unlocks and cam D' OQSM^^ 
since it Is then beginning lo travel at slower rale, and con- 
tinues In engagement with the disc A tor ono-half of one tnm, 
when the conditions nre again reversed. In this manner a 
greater angular movement is given B than tbat of A. de- 
pending upon the eccenuldtr of the two ceniers E and F. 
As already pointed out when these centers coincide, the 
angular movement Is the same, and it changes In proporUoo 
to the degree of eccentricity of B relative to A. It Is evident 
that the motion transmitted to B la not of uniform chaTacter. 
the uneT«nnefla depending oo the degree of eccentricit7. To 
correct this fault, a duplicate of the mechanism Just described 
Is provided, ahown at tbn right In Fig. 6. which is set bo That 
lie fastest periods correspond to tbe slowest periods of the 
Qrst and thus change the character of the motion to one of 
uniform rate. In the first member, the disc A Is the driver 
and B Is driven; In the duplicate member. B* Is the driver 
and A' la driven and thus trtinsmiu the motion to tbe shaft 
0'. The sliding piece J carrying the abaft of B and B" Is pro- 
vided for varying tbe degree of eccentricity. In the llluelrB' 
tlve model JuKt described. It is foitnd that while the motion 
can bo made of nearly uniform character with only two 
transmitting arms. It le better to use three anna. In an 
operative mechanism of tbla kind it Is also evident tbat 
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slotted arms working on pins or croo rollers would be the 
source of largo losses In tranitmlsMon on account of the 
friction. Tbe two slotted arms are. therefore, discarded for 
three toggle-Joint arms 0' C. Fig. 7. which operate In aboat 
the same manner as alrsady dexerllied. but make uniform 
motion poaslbla with a minimum of friction loss. 

In the perfected device, cams like those shown In tbn cuU, 
ar* not used, but other devices of a nature depending some- 
what on the use to wblrb tbe transmitter la to be adapted. 

A pbotograpb of a model fa reproduced In Fig. 9 which gives 
BS Idea of tbe appearance, but not of tbe compactness of which 
the device Is capable. For convenience In explanation the 
model Is so made that It combines both the straltsht slotted 
arms on one side for one member and teggle-joint arms on 
the other side tor tbo eecond member. 

When used on bicycles or automobiles the device can be 
made to adapt Itself to tbe toad automatically and tlie eccen- 
tricity of the driving and driven parts to shift bo that In the 
caee of the bicycle the rider Is enabled to podal with the 
same pressure whether climbing hills or riding on the level. 
With nutomoblles, while It Is desirable to have the control 
instantly possible. It Is nleo dedmUe to have a device which 
may bs nrraDgod to take care of tbe power automatically 
according to the nature of the roada. 
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PBOGBSSSa THAT ABB DSBD- 8AMPLB8 OF WORK BT 
THB AMEBICAN CABBDIUZINa CO. 
The art of casehardenlng metals of the iron cUbb la oas 
of coDBlderable antiquity, yet It Is one not very well ander- 
Btood or appreciated by many vlio vould greatly profit by 
Its use If tbey were well acquainted with its economic poa- 
BiblUtles. There appears to be very little Information avail- 
able on the subject from any publlahed worke, presumably 
because it has been regarded as simple or of comparative 
unimportance. If the latter view has been taken. It is an 
erroneous one, Judging from the many Imiuiries we have 
received asking for Information. 

Casehardenlng is regarded by metallurgists as being pri- 
marily a cementation process In which carbon Is added to 
the outer shell of metal and chemically combined with it, 
making steel. The addition of the carbon cauees the outer 
shell to harden when heated to a bright red and quenched 
in water. As is generally known, carbon is 
the principal constituent which makes the 
difference between the physical structure of 
wrought iron and that of cast iron and steel. 
Wrought iron contains little or no carbon. 
Cast iron contains carbon, but in a segre- 
gated or uncombined form. Steel contains 
carbon chemically combined with the metal. 
Soft gray Iron may contain as much as 8.5 
per cent, of uncombined graphitic {-arbon 
and from 0.12 to 0.30 per cent (12-100 to 
30-100 of 1 per cent) chemically combined. 
Cast iron having 2 per cent of uncombined 
carbon and 1^ per cent of combined carbon 
is known as white cast iron and is so hard as 
to be unworkable with ordinary tools. Steel 
may have percentages of carbon ranging 
from, say, O.OS per cent for basic Bessemer 
steel to 1^6 per cent for the high-grade cru- 
cible steel used In razors. The first quality 
of steel cannot be hardened by simply beat- 
ing and dipping, but tbe addition of sufficient 
carbon to raise it to, say, 0.70 per cent will 
enable it to be hardened sufficiently for many 
purposes. This is what the casehardenlng 
process does for malleable Iron, wrought iron 
and low-carbon steel. It adds suSlclent cai^ 
bon to the outer shell to cause It to harden 
when quenched In cold water. The thickness of the shell de- 
pends on the size of the pieces and the time given to the ce- 
mentation or acleration process. Nitrogen also plays an im- 
portant part In the process and is always present in all case- 
bardening compounds, usually In the form of ammonia (NH,). 

For superficial casehardenlng where a thickness of hard 
Bbell of only about 1-100 Inch Is required, potassium cyanide 
(CNK) also called cyanide of potassium or cyanide of potash, 
la used. The articles to be hardened may be heated in an 
open fire to a bright red and then coated with the cyanide, 
the workman being careful to avoid breathing tbe poisonous 
fumes. After the piece is well smeared with the cyanide, 
it is again heated and then quenched in clear cold water. A 
better method of using the cyanide, is to heat it In a wrought 
iron pot to a red and keep it at this temperature. The arti- 
cles should be Immersed from three to five minutes, depend- 
ing on the size end depth of casehardenlng wanted. Remove 
and plunge In water if the batb Is at tbe proper temperature 
for hardening. If not, reheat and then plunge. 

Potassium ferrocyanlde (K4re''Cy,) Is also used In about 
the same manner. It Is commonly called prusslate of potas- 
sium or yellow prusslate of potash. Cast iron may be case- 
hardened by heating and covering it with a composition of 
equal parts of yellow prussiate of potash, salammonlac and 
saltpeter, all pulverized and thoroughly mixed together. When 
the article has been well covered with the compound, dip 
Into a solution of 2 ounces of prussiate of potash and 4 ounces 
of sal-ammoniac to one gallon of water. Probably equally 
as good results will be obtained by dipping in clear water 
tM tax as liardening goes. The solution may tend to prevent 



cracking and warping, which Is quite likely to occur with 
cast Iron. 

The above methods of casehardenlng give superflctal r«- 
sulta only and are only employed on small articlas wUch 
quickly heat and which only require a surface bardnaas. 
When considerable depth of hardening is required, especially 
on large pieces, it is necessary to pack them In a box bui^ 
rounded by some carburizlng material and to heat tbe box 
in a furnace for a period ranging from three to thirty 
bours, depending on the material used and the edz« of the 
pieces. A great variety of carburizlng substances are used, 
mostly of animal origin, such as bone dust, charred leatber, 
animal charcoal, hoof parings, bom, ammoniated compouttds, 
soot, etc. The choice of compound sbould of course be made 
with reference to the cost of the material and the time re- 
quired for tbe process. 

Before the advent of the Bessemer steel process, iron rails 
were used on railways with most unsatisfactory result* be- 
cause of the softness of the Iron, which made them wear 




aAKPIiBB OP WOBK OABSRAaDHMSD BT TES AVKRIOAN OARBOBIZINO COM PAMT. 

1. Tim*, t*B taanrsi oBa«b»rd*aliic l-S lo. d*«p: ■!■•, S In. Ions. B In. wMa and D-S In tUok. 
9. Tlma, Blx honra; dapih of oBS*IiBrd*DlDB, 1 .10 Ui. : ilea, 8 In. Ions, 11-4 In. wM* &nd A-S 
In. tblok. 

3. SaoUon of friocton rlns, 4 In. dlaiinatar, 9-4 tn. wid* and D.ia In. thick. Time, i*a boon: 
daplh of okBahardODlnff, l-tO In. Lars* qnanllty dona la o»at Iron pot 94 Id. dlamatar and aoia. 
blgh; brlsbt oranir* beat. 

4. Ball rao* B In. dlamaMr, 7-8 wlda and 1-4 In. tblok. Tim*, Hirae houra ; doptft of oaw 
bardanlDK. 1 -39 la. ; oraosa baal. 

B. Ttma. alsfet boDra; davtb of caaabardanlny. 3-39 In,; ales >uaa aa No. S. 

5. Tlma. nlaa booia; daptb of oaaabardulnr, 3-39 In. ; aim, B In. Ions 1>r 1 '"' aanar*; BtM*- 
rlal. wroDsbt Iron. 

1. Tlma. twalva boors : dapih of oaaabardoalns. 1 8 In.; alsa, B In. lonB by 1 D-ie aqvAr*. 

8. Tlma, alsbt bonra: daptb at oaaBbaraenlnv, l-ia In.; oIeo. 1 1-4 In diameter. 

Samplaa I, S, 3, 4, S, 7 aod S were maoblnary ataal of .19 to .14 eartuD. Bamplaa 1. S, 8,8.7 
and 8 all pac'ed In boxea lO In. ■ lain, x 4 In, ; wftlla, 1-9 In. tblok. Boxea oooled down, piaotB 
rabaatad In opao lira and qaenohed. rnruao* h*»t, bnglit ora&aa. 

rapidly and pound out of shape. Some of the Bngllsb rail- 
ways followed the practice of casehardenlng their Iron ralli. 
the depth of the casehardenlng ranging up to onefoarth 
inch. In Dodd's patent furnace, which was specially designed 
for this work, the rails were packed In charcoal, lime, and 
potash In the proportion of 9 parts of charcoal to one each of 
the lime and potash. Tlie carbonization varied from 0.26 to 
0.86 per cent carbon, depending on the time allowed. When 
the rails were removed from the furnace, they were cov- 
ered with sand and allowed to cool slowly. It would appear 
from this that the rails were sufficiently hardened by the 
carbonization process, without dipping, the exterior portion 
being similar to the ordinary steel rails now used. 

An excellent casehardenlng has been obtained by treating 
the articles with a mixture of rasped leather or horn with 
areenlous acid dissolved in hydrochloric acid. Another ease- 
hardening compound is made from albumin (C,^uiNuBO^> 
and magnesium sulphate (MgSO, -f 7H,0) In the proportion 
of 100 pounds of albumin to IS pounds of the magnesium nl- 
pbate. Tbe ingredients require to be well dried and pulverlnd 
and thoroughly mixed together. It Is used In a muffle and re- 
quires from 12 to 4S hours' heat In a furnace. Azotlied uai- 
mal matter, that Ig, horns, hoofs, bones, hair, etc., treated 
with nitric acid and mixed with potassium carbonate 
(CO,OK,) gives olf abundant quantities of potassium ferro- 
cyanlde when heated in a furnace. Consequently artlelea 
packed In such a compound would absorb carbon and nitro- 
gen and harden when dipped. Tbe Krupp and Harvey amor 
plate hardening process Is essentially one of casehardenlng 
carried to considerable depth. 
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Tbero sre ofhei comtHjunda on ttie market for ouetuirdeD- 
lug which hivo Imwr <lnv«Iop«d br long and earetut «xperl- 
in«DUD8. ud which give sup«rior rcsulU tbao bone duet 
And slmtUr BubsUoces when the cost and time ire comld- 
ered. It hma b«ts dcnoniitratAd that a compoand of c«rtAla 
caae-hardentnK materials in certain proportloas mar be much 
mora sffMtlve thSQ the Bamc insredlents In oLber propor- 
tions. Jiut whr thU It true !• not w«ll understood. The 
chemical action which takes place la casebardenlng la prob- 
ably not aa simple as has been aesuraed. One of the well- 
knowB oompounda ot thia nature Is that manutactured br 
the American Carburlzlng Company, Jentej City. N. J. In 
the ceurse of the experiments made by Mr. Busier It was 
demonstrated that a allebl rarlatton In the proportions would 
make a decided change In the efflcleney of the material and 
time required. It nelgbe about twathlrda as much as bona 
dust and r»qulr«* one-third to one-half the Ume Id the fur- 
pace. The accompanrlDS photographs elve the apiMaraoce oE 
the fractured enda of pieces of dllTereat material and the 
time required to casebarden. 

The pieces to be casehardened are packed In cast Irea 
boies of a slsa suitable to tbe pieces. For small work to be 
done In large gnaotltles, 12x24x15 Inches Is a convenient 
flin:. Where smsll pieces are to be done a few at a time, 
the boxes should be as small as will accommodate them 
witb a tbkkaeas of carbnrizer around them about one half 
locb thick. The boxes should be made of a quality of 
east Iron which restata heat welt, such aa a good qualltf of 
etove plat«. They am cast open at the top and should hare 
a wall thickness of H to % loeh. When a box Is charged. 
It Is filled full of the articles to be hardened, carefully packed 
with the carburlzlng material so that no two pieces shall 
toocb and so that no pieces shall come nearer the sides of 
tbe box than about one-half Inch. Of course, with small 
aiUclce. they may be placed closer than this dlst&aoe If great 
cere la taken that none actually touch the sides. If any 
articles touch one another or the sides of the box, they 
will not be carburlsed at the point of eontaet and are Quite 
likely to fuse fast and be spoiled. 

The open top Is covered with pieces of sheet metal, say 
% Inch thick, cut so as to nicely &I1 the opening, and then 
tba edges ere luted with flre-clay to make the box aa nearly 
alr-tigbt aa possible. They may be heated economically In 
a coal or coke famace 'nherc large quautlUes of work are 
being done. There are furnaces on tbe market specially de- 
algned for this otass of work. There are also gas furnaces 
wblcb are well adapted to this class of work, cnpeclally where 
small quantities arc being done at a time. The gas fur- 
sacea heat quickly and require very little atteudasce, which 
more than offsets the extra fuel cost over the coke or coal 
furnace. 

The boxes should be kept at a uniform temperature as 
oearlf as possible during the time tbey remain m tho fur- 
nace. The temperature recommended Is that commonly 
known as orange or somewhat higher, tC the cast-iron boxes 
vlll stand the heat. There Is little or no danger of harming 
steel pieces while packed in carburldug materi&t. since they 
are protected from tbe atmosphere and gain carbon Instead 
of losing It, as Is tbe case in on open fire. When the boxes 
bSTS been In the furnace such a time as experience has dem- 
oiiatrated to be proper, they are hauled out carefully, since 
cast Iron la quite fraglla at high temperatures, and the whole 
contents dumped into a receptacle coatolnlng water. It is 
tbe usual practice to have a wire screen euspended In the 
water and counterbalanced so tha.t the articles may be raised 
to the furfftce when cooled without "flsblng" tor tbem at the 
bottom. Another method recommonded by the American Oar- 
burlxlag Company and which baa been found preferable la 
man; cases, u to pull out the boxes and store them where 
they will cool down slowly. Then, when entirely cold, the 
pieces are removed and reheated In an open nre to the proper 
temperature (cherry for small pieces and a brlgtit cherry 
for large pieces) and then dipped lo clear cold water. 

L Sometimes It U desirable to caseharden a portion of a pleee 
and leave part of It soft This may be accomplished In a num- 
ber of was^s. Tbe plecee may be packed In the usual manner 
and the portions to be soft covered with cast Iron turnings. 



clay, aaod or any refractory material wblcb will exclude the 
fumes of the carburlser from the metal. Another method 
which is quite successful In the caGO of finished articles, la to 
thinly electroplate the piece with copper, polish off the parts 
to be hardened and then casebarden in the usual manner. 
Tbe copper plated poriloiis will be unaOected and soft while 
tbe remainder will be casehardened. Another plan Is to turn 
and finish a piece to site where it la to be hard and leave the 
portions to be soft. eonHiderably larger than tbe finish slse. 
After tbe piece has been carhoniied. It Is allowed to cool 
slowly the same as In anneatiog. The overslie parts are 
then turned to Mxe and the plecA heated and quenched. That 
part which was turned will be soft because the carbonised 
meUI has been removed. This scheme Is employed in fitting 
such machine ports as locomotive pins which require a hard 
working surface but which should be soft lo the taper parts 
fitted In tbe rocker and In the thread at the end. 

The practical advantage of casebardenlng la that pieces 
requiring a hard exterior may have a soft aod lo'ugb interior 
and be less likely to breakage. In the case of bicycle cups 
and cones It has been found by experleuce that low-carbon 
steel when casehardened Is better material than crucible steeL 
The working surfacee may be left glass-hard wblle the Interior 
will be tough and unlikely to break. When made from high- 
curboo steel It is necessary to draw tbe temper after hard- 
ening In order to prevent breakase, consequently Ihe working 
surface Is softer than with casebardenlag. Again a cheaper 
material may be used which la a decided advantage, especially 
on large parts. Wrought Iron U much esRier machined than 
bigh-csrbon steel, and is cheaper. The working surfaces may 
be casehardened and answer all practical requirements, Tbe 
links used on tbe valve motion of [ot^omodves are well-known 
examples of casehardened wrought iron construction. 

Another feature about casebardenlng Is that low-carbon 
steel may be succesatully employed in the maantacture of 
metsl-cutting tools. The Schenectady LoeomoUve Works make 
many large milling cutters from machinery steel, and ease- 
harden the teeth. The cutters are considerably cheaper In 
llrst cost than If made from crucible steel, they are said to 
be lew likely to be broken In the hardening process and stand 
the work fully as well. 

• a • 

WORE. ACCOMPLISHBD UPON A HORIZONTAL 
BOKINa MACBINE. 

The Detrlck A Uarrey Hachtne Co,. IlaUlmorc. Ud., have 
sent us several pbotograpba, reproduced on P. 6. of their 
universal horizontal drilling, boring and milling mschlne 
operating upon the frame of a traction engine. These Ulue- 
tratloDs are of interest in showing to what an extent It is 
poaelblo to increase the range of a standard machine by a 
study of the condUlona Lo he met. Tbe machine proper la 
simply a horiicntal floor boring machine In which the boring 
bar is carried by a aaddle capable of sliding up or down 
on a vertical column. Provision Is made Cor an outer sap- 
port for tbe bar when the chnractor of tho work requires It. 
In these respeols It Is similar to any well designed boring 
machine. 

Its universal feature comes from tbe adoption of a tilting 
and Rwiveling table, and the addition of feed mechanism 
to the saddle and column so tliai a milling cutter may be used 
on the end of the boring bar. The fact that the table both 
swivels and U)ta makes it possible to adjust It to any angle 
witb the hose plate tictween 90 and 180 degrees. 

The traction engine frame Illustrated required nine opera- 
tions. Including boring, milling and drilling. F^rt of tho faoes 
to be flolsbed were at on angle with the center line of tbe 
engine, and the casting wsa completed without changing Its 
•ettlng, all movem<>nts being made in the maehl&e Itself. 

The operation of borlug as shown In Fig. 1 is done with 
sa ordinary boring bar, furnished with a head carrying sev- 
eral tools. Tbe outer end of the bar Is carried on a benrlag 
on the baec plate, to secure greater rlsldliy. Two cuts are 
taken at this chucking, the latter with a coarse feed. 

With the work In the same position, the seat Cor the cyl- 
inder Is faced and the holes for securing the same are drilled. 
The top of the table is then rotated one quarter of a r«vol«.- 
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tlon, the work being In Iht posltioD ehowu In Fl«. 2. The 
sld«. top and bottom edieB of tbe frame oponlnK ar« milted, 
the milling b«ing don* with on loiertAd tooth tnd rollt, and a 
alabbJBc mill. 

The top ot the table ts again rout«d «n«-<)uartor of a nvtv 
lutlOQ aacl tilted to the proper angle, ats shown In Pig. 9. 
Tbe seats for tbe crank caps are milled with an Inserted end 
mill, after which the atud hoUs are drilled and tapped tn tba 
same poaltloa, as afaown In Fig' -I. 

The top of tbe table U then routed back oooKiuartvr of a 
rerolttUon uid tilted Isto an upright posltlos. aa ibows in 
Fig. fi. Here the aeaU for attaching tbe frame of the boiler 
are mlll«d Mrtth a gang of mlUs, and the boles drilled for th« 
bolu. tbJs operation not being shown. 

Tbe (op of the table in theo thrown back Into a borUontal 
position, and the taeea of tbe bearings for crankahalt are 
Unlataed with a bar and facing hoods — tbe outer end of the 
bar being carried In the outer Bupport bearing, shown In 
Fig. 1. The work complete required about elgbt bours, and 
waa accomplished entirely wllbout special tools or flxturei^ 
with the exception of tbe plate o& wblob tbe frame Is ebneked. 
One of these machines Is on exhibition at Buftalo, oa baa 
prertously been noted In thme columns. It has a spindle 
S 7-lfi lacb«s In diameter, with a Iraverso ot 2-t inchee. The 
saddle has a rertlcal tnorement of 40 Inches, and the column 
a horlMStal traverse of 40 Inehee. 



energ7 and reloeltT can be deratoped. la comparison wi 
this estimate, tbe Italian gun Imparted to a S.OOO-pound pro- 
jectile a musxic Tetoclty of 1,700 feet per second, and a mut- 
ile energT of only 40.000 foottona. The French gan used 
a 1.700-pound projectile, with a musxle volodtr of l.TOO feet 
per eecond and a muzzle energr of 30,000 foottona. The Bag- 
llab projectile welgbed 1.800 pounds, and tbe Tolocllr waa 
2,100 feet per teeond, and the energy £1,000 foottons at tbe 
muzzle. Eapresaed In parcentagaa, vltb the American gun 
repreeentlng 100. tbe maximum energy ot tbe Italian gun 
was 4& per cent, that of tbo Fnmeh gun 41 per cent, and th« 
Bngllsb gun OS per cent. 

Tbe projectile for the American gun will ba 6 feet 4 Incbag 
long; and It would penclxate, at the muzzle, 4Z.3 Incbea ot 
steel. The range Is esumated at about SI miles; and in 
making this range tbe shell would reach a tsaxlmum elOTatlon 
of 30.&1S feet, or nearly f>.8 miles. 

Tbe total length of this gun Is 49 feet 3.9 Incbas, vltb al 
rear diameter of CO Inchos, graduallj diminishing to 2t 
Inches at tbe mutile. The length of tbe main twre la S7 teet 
4.S Inches, -^tb a diameter of Ifi Inches. 

Tbla 16 Inch gun Is built up as follows, the hoops being 
doalgnated by loiters according to usual custom: Tbe tuba it 
B€6.$ Inches long, with an outside diameter of 29.3 Inches. 
Two C-boops are shrunk over the tube from the forward end 
of tbe Jacket to tbe muxxlc. The Jacket is 304.65 inches longi 
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THE LARGEST GUN. 



ONB OP THD BDCBNT NOTABt.B PRODUCTS OF TBB 
MACHINE SHOP. 

A report ha« been made br Col. J. P. Farley. Ordnance 
D^artment. U. S. A., upon the 16-iQch rifle recently completed 
for coast defense. This report was printed In the Journal 
of the 0. 8. Arlilterv, and for tbe following polnta of Interest 
and the photogrspb from whlcb our cut Is made we are In- 
debted to the Bngineerinff A'otc*. In which an abstract of tbe 
report waa published. 

This IG'lneb rifle Is a type gun, tbe first of a aerlee In- 
aDd«d for iteacoast defense. While guns of larger caliber 
vn been constructed — such aa the 17.T6-lnch Icallnii gim, 
the 10.&'incb French gun and the 16.S&-lacb Armstrong gtio 
for battleships, none of these compare In onercr and range 
with tbla new leincb American gun. With smokeless powder 
this latter gun requires a chargs of &76 pounds; and with 
f« maximum powder pressure of between 37.000 and 38.000 
Ids to the square inch. It Is estimated that this gun wilt 
a S,370-poiinil projeclllc. with o muazle Telocity of Z.SOO 
feet per second, and a muzzle energy ot SS,000 foot-tons. By 
using a Blower burning powder, It la believed that a greater 



and ,is Bhrnnk on tbe rear portion of the tube from the end . 
ot the C-hoop; this Jacket orerbaogH tbe rear and of Ihe tube 
for 24.4 Incbee and forms tbe breech recOil. Tbe Dhoop la 
I44.E Inebee long, and la shrunk over tbe forward end of 
tbe Jacket and rear part of tbe C-boop. Its bore contains 
two locking aboulders. which grip over two correepoodlog 
shoulders on the Jacket and C-boop. and tliua prereot tbe 
sliding backward of the Jacket, or forward of the C-hoope. 
Three A hoops are next shrunk on; tbe A' orerlape the rear 
part of the D-hoop with Ita front end, and tbe outer surface 
of the Jacket with Its rear end; hoops A' and A* are shrunk 
directly OTer the Jacket. The D-boops will be abrunk outside 
of the A hoops, and their form depends on tbe style of mount 
Bnally adopted— a detail not yet fully determined. Fttr the 
same reason tbe full weight of the flnlsbed gun cannot be 
gtren. though this can be estimated from some ot the Onlehed 
velghtfi ot parts. Tbe total finished weights ot these parte 
are 24^.030 pouoda The probable Onlehed weight of the gun 
will be S68.4O0 pounds. The modified estlmnte of 1891 calls 
for a completed gun woJgfalng 130 tons, from forglngs which ^ 
in tbe rough were to weigh 3T5 tons. ( 

The special tools tor making this gun were contracted for 
in 1894, and three boring and tuning lathes.. a.«n&v»A.*3i-'«:nM 
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Wat«rvllet Arsenal, wen mads bjr the Pond Ala.eliln* T««l 

Co,, of PlulDllotd. N. J. Theae latiiM were 138 fe«t Ions. 

«ltb a swlag of 9 r»et. aad neb latba ««lsta«d 29Q tona. To 

facilitate traoBportatlon the b«d of the Utho wac built Id alx 

separate sections. The Ulach Kun-latbe waa used for a tum- 

iaglatbe. and thp rftling- machine was extended In length 

aad fitted (or the 16-lncb Kun. A ISO-ton travallQE craac waa 

made for tbls work by the Uorgao BnKtQeerlns Co^ ol Allt- 

asce. 0. iDMfuctlons for manufacturlns thla le-lneh tniQ 

cua were dated January 26. 1897, and the first forslns (or 

tbiG gun waa received at the Arsenal on February IB, ISDS. 

la all, eleven especial macblaGs and toola were purcbased 

or refitted for making these 16-lDch gnoa. the majority of 

thtm btlng made by tb; Pond Machine Tool C«. 

• • • 

CBLLULOSB MACHINES- 

Tb the April laiue of Uacklicbt a brief moatlon wat made 
vf tbe groat Talue of cellulooe as a packing ttetween tbe outer 
and Inner walls of war vassols, oa account of Itn ^a[uiclty to 
abeorb water and swell up sufficiently to close Ibe openings 
tf the plates are pierced below the water llns by shots from 
ibe enemy, and to the effect that tlie best cellulose Is made 
from comitalka. Mr. W. E. Wlllia. Harrl&burg, Pa., haa sent 
DB tbe photograph, reproduced herewith, of a macblna for tb« 
purpose of aeparatlng the cellulose, or pitb. from tJte corn- 
«Ulk. and alio some lotereettng facts connected therewith. 
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UaobiQB for SdMraMBg PiUi rtooi Ca««M>Iba 

Malm, or Imltan Corn. Is. aa It well known, regarded as 
a profitable crop by farmers throughout this country. It Is 
used as a food for cattle, either chopped up fine while green. 
m which condition It is known as "ensilage." or after it le 
ripened and dry, although thoy will not. o*on though very 
hungry, est the portion oontalolog the pitti, which ts a wise 
prOTtslon of nature on account of the entire ataence of nntrL 
m«ot In tbe pith, and bcsidea Its Inevitable abKorptloa of the 
Jaloea of their atomacba. which would Injure their dlgestlott. 
Wbea separated from tbe etalk, however, the pltb has con- 
aJderable value aa a bedding for cattle, ptickltig for crockery 
a&d fragile articles, and la the manufacture of hats and fancy 
oraamenta. Aad, as the grain, Icavea. husks, and oven the 
cobs, have definite commercial ratuea. It may be aeen that If 
tbe proper nparatlon o( the pith from the stalk could be made, 
a Hvlng of tbe entire ripened crop could be effected. 

The eeparatloa of the pltb from the stalk Is not an easy 
matter on account of the Irregular structural arranKemeats 
nf com stalks, besides their Tarying diameters and lengths. 
It Is afcompUshed In the machine Illustrated, however, lo 
« rery Ingenious manner, which renderE It Independent of 
Irregularities of size and shape. In It. tba antlre plant 
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aa It la cut aod hauled from the field is operated upoo, tli* 
butts of the stalks entering foremost, and lu first operation 
is that of nipping off the ears of corn and dellTcring them 
free from the rolls. Tlie ears are further taken care of by 
being huskad by an arrangement not shown. Tbe stalks 
pasElnK into the machloo enter the large rolls shown and 
are crushod flat, causing them to split open on tbe edges, which 
redacea tbe stalkn whwther large or small to a oondittoo Is 
which the shell la disposed on the top and bottom layer while 
the pltb portion la between. Then a rapidly reclprocattnc 
knife, lying in tbe plana of the fiattetted Malke aa tb<r Rre 
Issuing from tbe rolls, and close to and allgbtly abore Cite 
middle of the opening between tbe rolls. Eheart. or splits oB. 
tbe top layer, while the lower layer and pith paaa os to ■ 
second set of rolls and reciprocating knife, where a like op- 
eration is performed oa the lower side of the stalk. Plnalljr, 
means are provided lor cutting both the abell and the plUu 
separately, into short lengths, together witb the necassarr 
convnyors to properly deliver the products. It may thua b» 
seen that the entire stalk Is made use of, the pith being ex- 
tracted and tbe shell, which baa value as a fodder equal to 
the beat hay, Is chopped up ready for the cattle. 

The capacity of the machine shown, which la twelve Inc&i 
wiile. Is about twenty tons of stalks per day of ten hours, one- 
tenth of which represents the pure cellulose. In bulk, bow- 
ever, the cellulose repreaents about one half of the ataUcai. 
as tbe pltb resumes Its normal sise and shape, like rubbw, 
after being freed from the compressloD of tbe roU& 

For use ss packing between the inner and outer walls ot 
war vessels, this pith Is treated chnslcally to make It fire- 
proof and Is then pre&sed Into iih.tpe for use. Hxperlmenta 
tried upon It under the conditions ot such service have provan 
it capable of entirely stopping up holes below the water ItD* 

by Ite Hwelllng action. 

• • • 

NEW FITCHBUBO LATHES AT THE WORKS OF 
THE FORE RIVER ENGINE CO. 
In the Juue number of MAriiLfaaT waa publlabed a de*crl^ 
Uou of the new works ot tbe Fore River Engine Co., of Qulaef 
Point. Uses. At the time tbe article was written tbe works 
were not fully equipped with toola. and the photographs froni 
which our Illustrations were made were taken before some 
of the moat Important mactalnee were In place. In tbe main 
machine shop tbe moat striking feature la a row of ave 
eo-lnch lathes dealgned for turning and boring nickel-steel 
forglngs, such aa crank- and propeller shafta. coonecilng rod^ 



I 

4 




Tilt- I. Ruw of nasdatofka. 

and other large forglngs nacessarr In tbe cooatrucUoa of 
heavy marine machinery. These latbes were built and tn- 
sUIIed by tbe Kitchburg Machine Worka. FlUhburg, Haas.. 
and are shown In tbe general view of one end of the Forv 
[liver Engine Co.'s machine shop, which appears In Pig. I. 
A larger view ot one ot tbe lathes appears In Fig. i, and tn 
Fig. 1 Is shown tbe row of five headstocks with their motor 
oqulpment. 

These lathes are designed to turn pieces 4S feet long be- 
tween centers, and two of the lathes have boring barbed 
extensions, making a total length of 113 feet. In deslgBlng 
the machines the manufacturers have made no radical cbanga 
in the operating parts naual with first-class lathes ot thla slse. 



Tti« Q«w dmlsos and pRttersi ware made (or Ui« purpaw of 
providing n very beavy, pswcrful lathe. In wMcb alt tbe parts 
vauid be able to do their full sbare ot tbo work. The act 
weight ot each hitbe la 97.000 puunda. and lb« metal Is csro- 
fully dislrlbiit«d, wbllo to meet mod«n) r«qulrem«nU for 
beaTT tools electric drive ban twea provided. 



motor nT« cboog^s of 8pe«d, and tb« motor can b« ruD In 
eitber direction by turning tbe crank forward or back, aa 
dealrvd. Wltb the muitlplo-Toltagc cystem a variable epcod 
Is obtained without a wa»l« of power in reslstanoos Id tb* 
armatur« clr«uli. as the controller auppllea the dlBereot volt- 
ac«adir«ct]7 from ihelraonrcrB tomcet tbevarytns coodlttonfl. 




I 



I 



Wtm, 9 Otoap of nto&boia Latkaa ft» TurtlDC and &ons« Qaavir rorate#B la th« Maw Bttev* of ttta F»ta Rlrar VnitDa Co . <)alBer PMb). Xaa*. 




Fig. 3 0«carkl Vlaw of oa* Of iM BlEIj-Uoa nxabbart LaUiaa. 



L 



The moiora. controllers and multlple-voliafe system of tbe 
Bullock Electric Manufartiirlns Co. bave been uaod; the 
iDDtor is attached direct to the cone sbalt. aad was made 
■peclal to Klve the recular cone Bpeede. The controller Is 
6p*rat«d by a crank on the aide of the carrlagit, sivtng the 



Theae lathes are adapted for any work where both power 
and accuracy are re4)ulr«d. and they are turnlahed with belt 
diiro as well aa r&rlable or constant «pe«d motor drive. Tb«y 
BwluK 63 Inches orer ways, aod can be made any lenctb ^ 
bed desired. 
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THE PIREPBOOFING OF WOOD. 



UBTHODS OF FIBBPBOOFIHO AND BBSOIiTS OF TBBTB 
ON WOOD THAT HAS BHBN TRHATED. 

A. H. ElDKXDox. 

la 1898, while inatructor at Cornell UnlTeraltr, the writer 
became Interested 1b the flreprooflDg of wood, and under the 
advice o( Pror. Roth, of the Department of Forestry, a series 
of experiments was begun to find what could be done toward 
fireproofing wood on a practical and economical basis. Mr. 
O. B. Preston, present State Boiler Inspector of New York 
State, was also an Instructor at Cornell University, and 
aaslBted In the work. Soon after the work was begun, both 
Mr. Preston and the writer left the university to accept other 
positions before fully accomplishing the objects of the experi- 
ments. 

The subject is one that offers a broad field for Inveatiga- 
tlon, and promises to he of value to the general public In 
many ways. The time Is coming when either the law will 
make it compulsory for the wood which enters Into the 
construction of certain structures to be flreproofed, or the 
fire Insurance rates will be such as to make fireproofing an 
object and thus practically to enforce It. Each year about 
?200,000.000 worth of Insured property Is destroyed by fire, 
many lives are lost, and much damage Is done that cannot 
from a business standpoint be measured In dollars and cents; 
BO that It Is plain that whatever will reduce these losses will, 
sooner or later, become standard practice. 

Wood that is used in dry places can be effectively fire- 
proofed; as, for example, the wood that goes Into the con- 
struction of a railroad train, or a sleeping car, or Into a 
hotel, theater, ofilce building, dwelling house, etc. In the 
case of a railroad train wreck it would frequently prevent 
the destruction of the train by fire, accompanied oftentimes 
by a needless loss of life. 

There are two general classes of wood — I. e., hard and soft 
wood. The physical structure in either case Is very complex. 
The soft wood Is more homogeneous and its sap cells are 
smaller than In hard wood, it was frequently observed, 
while testing hard wood, that the smoke and gas would 
traverse the body of the wood three or four Inches beyond 
the blaze. Such, however, was never the case with the 
tests on 60ft wood. This fact offers one explanation of why 
hard wood Is more dlfllcult to fireproof than soft wood, and 
why a treatment that Is satisfactory in the one case Is not 
In the other. 

By fireproofing is meant the treating of the wood In such 
a manner that It will neither bum of Itself nor propagate 
combustion. It does not mean that It la Indestructible; It 
would still be possible, under high temperatures, to destroy 
wood that had been fireproofed. Just as It is possible, under 
similar conditions, to warp, twist or melt the Iron work of 
a supposedly fireproof construction. 

Methode of Flreprooflnff Wood. 

Wood can be flreproofed In a number of different ways; for 
example: By protecting It with some non-conductor, as asbes- 
tos; by painting with a fireproof paint, or by subjecting It 
to some chemical treatment. The second method has consid- 
erable merit and there are a number of fireproof paints on 
the market, the best of which no doubt contain more or less 
of some of the chemicals mentioned in this article. White- 
wash Is recognized as being of value as a fireproofing material, 
and special rates are allowed by the fire Insurance companies 
for buildings that are whitewashed over those that are not. 

The theory of the fireproof treatment Is that wood so 
treated will evolve a gas that will not Eupport combustion, 
and wood so treated will not, as a consequence, burn of Itself. 
There are two ways In which wood burns; one Is with a 
fiame and the other with a glow. The kind of burning, 
whether by flame or glow, was always carefully noted In our 
tests. 

The principal requirements of a good fireproofing material 
are as follows: First. It must be effective; second. It must 
be durable; third, It must be safe; fourth, it must be cheap. 
Where wood is used In dry places the flrst requirement Is 
easy to meet. The second is difficult to meet where the wood 



is used in damp places, as the salt of the reagent will grad- 
ually seep out of the wood, thus destroying its flreprooftng 
qualities— the action being simitar to that of water on com- 
mon salt. The third requirement can be eaailr determined 
by. knowing the reagent used (or flreprooflng. The chloride 
of mercury (HgCl) if used wlU emit a poisonous gas under 
high temperatures, and therefore should not be used. The 
fourth requirement was not determined. 

In aelecUng the reagents to be used In these tests, advan- 
tage was taken of the previous work of the chemist, and 
only such salts and chemicals were used as promised the 
best results, as follows: 

Ammonium chloride ^SSj? 

Magnesium chloride ^!* 

Calcium chloride CaCl, 

Zinc chloride • •- ■ ZnCU 

Ammonium phosphate (NH,) ,Hi^, 

Alum Al,{SO,). 

Method of Conducting the Tests. 
The test pieces were V* inch Bquare and 8 Inches long. They 
were held by one end In a Jig, at an angle of 45 deg., while 
the other or lower end was placed in the center of the flame 
of a Bunsen burner. The disUnce from the Jig to ths 
center of the burner was kept constant throughout the tests. 
The test pieces were first dried In a dry kiln, then boiled In 
the fireproofing solution and dried a second time, after which 
they were left for 24 hours In the open room so as to absorb 
the normal amount of moisture In the atmosphere before 

Table I. Aamonlnni Cblorlda SolalloD. 
F., ilBine ; F. O., In flame only. Pieces 1" X i" X a". 



Strength 


Time 
Boiled, 
mlna. 


Pink. 


Oak. 


of 

Solution, 
per cent. 


Buraed, 
inchei. 


Glowed, 
jncheB 


Charred, 

inche*. 


Burned, 

iDches. 


Glowed, 
Inches. 


Cbarred, 
incbet. 


i-S 
IS 
'■S 

3S 

3S 

3'S 

SO 
SO 
J.o 


5 
■5 

.w 

5 
>S 

30 

s 

IS 

30 


»-7S 

I.7S 
4-50 

7rOO 

J. SO 

F. 0. 

F. 0. 
V.O. 


p'B 
P.O. 

1 00 
F. 0. 

F. 0. 

F. 0. 
F. 0, 
P.O. 


>.7? 

J.00 

■•75 

*.50 

a. 30 
'■7S 

3IS 

1-75 
1 7S 


3 JO 

I. so 
1.00 

i-SO 

JOO 

I. so 
a»S 


a so 

"■75 

F. 0. 
1.50 
P.O. 

P 0. 
F. 0. 
F 0. 


a.a> 

I so 

■.CO 

I so 

5-»S 

I. SO 
a. IS 



Zbic ChlonU SolaHon. 



'S 

•s 

IS 

3S 
3S 
3S 

SO 
S-o 

S-o 



s 

IS 

30 


P 0. 

P.O. 
P.O. 


F. 0. 
F. 0. 
F.O 


160 

1. 75 

160 


5 

IS 

30 


F. 0. 

F. 0. 
F. 0. 


F, 0. 
P.O. 
P.O. 


a JS 

a. IS 
1.50 


s 

'S 

30 


F 0. 
F. 0. 
F. 


P.O. 
F.O. 
P.O. 


a 35 

I. SO 
1 so 



F. O. I F. O. 
Bur ned up fr 

1 75 I I 75 



r6 



r6. ! F 

Bur ned up fr 

P. O. ' F O. 
Bnr ned up f r 

F. O. j F. O 



igo 

I. Bo 

5-00 

eely. 

a 00 
eely. 
I 75 



being burned. The first tests were conducted for strength 
of solution and time of treatment, from which standard 
strengths of 5 per cent or 10 per cent and a time of boiling 
of 30 minutes were adopted. By strength of solution of B 
per cent Is meant that 6 per cent of the reagent and 95 per 
cent of water by weight were used. In no case was the test 
piece removed from the flame of the burner until it bad 
ceased to bum. Untreated pieces of wood, both pine and 
oak, were frequently tried, and In every case they were 
burned up, even when removed from the flame of the burner 
and held In a horizontal position. 

The accompanying tables Illustrate the action of both hard 
and soft wood under the various treatments. Table I. shows 
the effect of weak solutions and short periods of boiling; 
Uble II. shows more uniform results with stronger solutions 
and a longer period of treatment; table III gives the results 
of an ammonium hydrate treatment that is especially adapted 
to moist places; table IV. is the summary of the work. 

In the ammonium hydrate treatment the wood Is first boiled 
in a solution of zinc or ammonium chloride, then kiln-dricd, 
and nest boiled In a solution of alum water. In order to 
save the solution of alum water the wood should be removed 
from the solution of alum water and placed in a boiling solu- 
tion of bicarbonate of soda. This feoond treatment to alum 
and bicarbonate of soda causes a deposit of ammonium 
hydrate all through the pores of the wood. Ammonium hy- 
drate Is very hard; it will not dissolve In boiling water nor 
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Talila H. AmmoiilniB OliIOiMa BolnUoD. 
P., flamei F. O., flame only. Pieces }" x i" X S". 



Strength 

SolnUon,! '"*■ 
per cant ' 


Pike 


Oak. 


Burned. 
Inches. 


Glowed, 
inches. 


Cbarred, 
Inches. 


Burned, 

Inches. 


Glowed, 
incbes. 


Charred, 

lachei. 


S ; I 
5 I 
5 3 
S > 4 

ID 1 
lO ) 

■■> ; 3 

■Q 1 4 


9.00 

P 0. 
F.O, 
F.O. 

1,50 

1-50 


3 OD 

P.O. 
P.O. 
P.O. 

I 10 


«7S 
»-75 
'■7S 
'-75 

i.«o 

3.CW 


3-00 

Bur 

30D 

P.O. 
P.O. 
P.O. 

F.O. 


1.50 

ned up Er 

3.00 

F 0. 
F 0. 
F.O. 
F.O. 


S.oo 
5- 00 
eely. 
s.<» 

a.oo 

a. 50 
"SO 



TOOLS FOR INTEBOHANGBABLE MANU- 
PAOTUEING.— 4. 



ZbK CNonde Solathn. 



s 


1 


P.O^ 


F.O. 


J- so 


F.O. 


^.'6. 


3^50 


5 


a 


P.O. 


.P.O. 


a. 15 


P.O. 


a CO 


S 


3 


P. 0. 


P. 0. 


a.JS 


•7.50 


6.50 


7- 50 


5 


4 


F. O. 


F.O 


1.50 


6-00 


5-00 


6 50 


ID 


I 


F.O 


F.O 


3.00 


F.O. 


F.O. 


3.50 


10 


3 


F.O. 


F. 0. 


1 4A 


3-00 


I. SO 


3- SO 


10 


3 


F. 0. 


F.O. 


3.J( 


S^oo 


4.00 


i-JS 


10 


4 


F.O 


P. 0. 


2 00 


4-So 


a.oD 


S-SO 



* A vtTj open piece of wood ; barneel slowly, Soally going out. 

bum In the flame of a BuQsen burner. This treatment, to a 
great extent, makes the wood water-, Insect- and fire-proof. 
It Imparts to the wood a bluish color that would probably 
Bpoll It for flnlBhed surfaces. None of the other treatments 
affected the color of the wood below the surface. 

Table HI. Ztne Chloride mnO Aramonlnm Bjdrate BolntlonB. 
P. O., flame only. Pieces i ' X i' X B". 



Per cent 




Pine. 


Oak. 


Zinc No, 
Chloride 


Burned, 'Glowed. Charred, 
inches, i inches, inches. 

1 1 


Burned, 
Inches. 


Glowed, 

inches. 


Charred, 
inches. 


5 
S 

ID 
10 


Z 

3 
1 

a 


1 

1-75 175 

a- 50 , 7.00 

F. 0. ■ F. 0. 

P. 0. 1 P. 0. 

1 


a.SQ 
3,00 
a. as 
a. 50 


4.50 
J. 00 
P.O. 
F.O. 


4.00 
4.00 

P.O. 

P.O. 


4- 75 
4.75 
a. 50 
3. so 



In addition to the tests wltb ^-Inch test pieces, some work 
done with pieces that were 1 Inch x 4 laches x 18 Inches 
and 2 Inches x i Inches z 18 Inches of white pine, yellow pine, 
oak and hemlock. These pieces wore boiled for 30 minutes 
In a 10 per cent solution of ammonium chloride, then Mln- 
dried and afterwards burned lu the flame of a Bunsen burner. 
The greatest distance charred on any of the larger pieces 
t«sted was 7 inches for white pine, S% for yellow pine, i IncheB 
for hemlock and 7 inches for oak. 

Table IV. Bnmmaryof DleUwoee In iDohes Burned on acr Place Taated, 
Maximum length, 8 inches. Pieces J" x i" x a". 



TCarno 


Strength 

of 
Solution, 
per cent. 


Pine. 


Oak. 


of 
Reagent. 


Greatest. 


LeaBt. 


Greatest. 


Least. 


Ammonium 
Chloride 

Zinc 
Chloride ' 

Hagneiium S 
Chloride. ") 

Calcium j 
Chloride.; 

Ammonium S 
Phosphate, ~i 

Alum J 

Zinc Chloride ) 

and Alum t 


'.5 

3-5 

S-o 

!□■□ 

■•5 

35 
5.0 

ID-O 

1-5 
3-5 
5.0 

l.S 
3^5 
S.o 

'■5 
^■5 
50 

5-0 
10 

S-o 
10.0 


a. 75 
4-SO 
'■75 
3.00 

'■75 
a.is 
a. IS 
J. as 

3,00 
3.«) 
'■75 

8.00 
'-7S 
".75 

I. as 
a. as 

3.30 

5.0Q 
3.QO 

3,00 

a. so 


"•7S 

1,50 

'■75 
a. as 

1.60 

l.SO 

1. 50 
a.oo 

J.as 
'■as 

'■5" 

l-»5 
a.on 

1.50 

i.as 

'.50 
1.50 

4.5U 
'■75 

a. 50 
=.as 


i.Bs 
3-00 

S.OT 

'■50 

8.D0 

B.oo 
B.oo 
5 7S 

B.oo 
3^'5 
3^'S 

B.oo 
B.oo 
b 00 

B.oa 
"■75 

B oo 
8.a> 

4-50 
a. so 


1 

1 
1 
1 

f 
a 
] 

3 
a 

a 

4 
a 

3 

3 
1 
t 

8 

a 

4 
3 


7S 
SO 
50 
5° 

<>o 
as 
75 
50 

as 
'S 

oo 

so 
00 
00 

ao 
75 
75 

00 
00 

00 
as 



The results of the experiments would seem to prove the 
followins: 

First. That soft wood Is more easily fire proofed than hard 
wood. 

Second. That the strength of solution should not be less 
than 5 per cent for soft wood, nor less than 10 per cent for 
hard wood. 

Third. That wood properly flreproofed will neither pro- 
pagate nor support combustion. 



dbill jiqb fob hxavy uaghinb pabt8. 
Joseph Vinceht Woodwobth. 

The Introduction of tools and fixtures for the production 
of duplicate parts of heavy machinery and tools has necessi- 
tated the devising of means and the designiiig of flztures by 
the use of which the part, or parta, to be machined could be 
handled with ease and expedition. The result has been that 
where the proper design and construction In the fixtures has 
been carried out, the finished work has proved vastly superior 
to that done by the old methods. 

In designing and constructing drill Jigs for heavy parts tbere 
are a number of obstacles to be met and overcome, not found 
In Jigs for the different classes of work shown In the preced- 
ing articles. They are in effect as follows: In the Increased 
size and strength of the Jig castings. Then tn the locating 
and fastening points for the work, which must be so situated 
as to allow the work to be located and fastened within the 
Jig with the least time and exertion on the part of the opera- 
tor. Lastly in the locating and finishing of the drill bushing 
holes, which cannot (as a rule) be successfully accomplished 
by the same means used in the construction of Jigs for small 
parts. 

As the main castings of Jigs for heavy parts are of consider- 
able size and weight, it is not always possible to swing them 
on the lathe faceplate and flnish the bushing holes, as the 
cumbersome shape and size of the casting make the accurate 
locating of the buttons a difficult task indeed. The only other 
method that will answer the requirements as to accuracy la 
the spacing and flnlshing of the holes is by strapping the 
Jig castings on the table of a large B. & S. or "Cin." universal 
milllDg machine, equipped with a vertical attachment, and 
locating the holes by the use of the cross and longitudinal 
graduations, the vertical feed, a pair of 12-inch verniers, and 
a B. A S. height gage. First locate and drill the holes in the 
top of the Jig with a small drill chuck that fits the socket of 
the vertical attachment and a short, stiff centering drill. 
Spacing, centering, and drilling the holes In their approxi- 
mately proper position, by using the different graduations, and 
then going over them and finishing them to size, and in their 
accurate location to each other. For this use a spindle turned 
to flt the socket of the attachment, and insert a cutter through 
It, thereby havlijg a small boring bar. Then, flnding the dis- 
tance from the outside of the boring bar, to the working side 
of the Jig, deduct onehalf of the diameter of the bar, and 
move the cross, or longitudinal feed, the number of thousands 
required. After the first hole is finished and a nicely fitting 
plug Is Inserted within It, finish the remaining holes on that 
side by working from the plug and the side of the Jig with 
the verniers, and from the base with the height gage. The 
holes In the other sides of the Jig can then be finished in the 
same manner by reversing the Jig or removing the vertical 
attachment and working directly from the miller spindle, 
whichever may be found necessary. By the use of the above 
means all boles can be finished, and when tested will be 
found (after the hardened and ground bushings have been in- 
serted) to be correct to the thousandth. 

The numerous and various Jigs Illustrated In the accompany- 
ing illustrations show cleaHy the most practical design and 
construction for the various shaped castings shown. In Fig. I 
are three views of a cast-Iron croashead for a nailing machine. 
This Is finished at three points, at A A, B B, and the bottom 
C C. The holes drilled are eighteen In number, four at each 
end at D, four at B, and six at F, in the front projection. The 
Jig for drilling them Is shown clearly with the work fastened 
within It in the two views of Pig. 2, and in a top and end 
view in Fig. 3. It conslBts of one casting with legs at each 
end at O O. The work Is located by forcing It endways down 
on the locating piece I by the two setBcrews MM, and side- 
ways against the two locators / and B respectively, by the set- 
screws L L, see bottom view. Fig. 2. Four straps, K K K K, 
fasten and hold down the work securely on two raised and 
finished spots in the bottom of the Jig. The bushing holes are 
located and finished by the method described In the begin- 
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nlDg of thla sertflB. When In nw the vork 1b fastened within 
the Jig br slipping It down on the locating polnte and list- 
ening all BcrewB and clamps. The jig Is then stood on end on 
the legs, Q Q, and the boles are drilled through the bushings, 
Q Q, after which It Is reversed and the holes In the opposite 
end drilled through the bushings, P P. The large bole through 
the four projections Is then finished bj inserting a boring bar 
through the bushings, 0, and the cored holes In the four pro- 
jecting lugs of the CTOBBhead, in which four cutters are fast- 
ened, one end of the cutter bar being fastened in the drill- 
press spindle and the other end runolog Into and passing 
throagh the hole in the center of the table, as the bar Is fed 
down. ' The bar Is now removed, the jig turned on its back 
and the six holes, F, Fig. 1, drilled through the bushings, N. 
The design of this Jig Is as simple as possible, and allows the 
work to be drilled to be very rapidly located, fastened, drilled 
and removed. The projecting lugs on the sides for the straps 
or clamps, KKKK, strengthen the ends of the Jig, and over- 
come the tendencr to weakness In the projecting ends. The 
use of a boring bar with tour cutters for flnlehlng the holes, 
E, Fig. 1, Is both economical and productlTe of good results. 



holes, R, In the channels, and those at M tor the coimt«rbored 
holes W W. Fig. 4. To locate the roUer within the jig bo that 
the channels in which the holes are drilled will be In Un* 
with the buehlngs, the locator D la used. It Is fastened within 
a channel In C. by the capscrew shown, the piece D fltUnK the 
channel E snugly, as shown Id the cross section, and the roller 
Is fastened to the shaft / b? the setscrew K. 

In the end view of the Jig, Fig. 6, the Indexing holes tn the 
plate F are shown— those for the holes In the channels mn at 
R R R. and the one In which the Index pin, /, Is entered, fonr 
In alL That for the counterbored holes Is at Q. The top view 
of the jig shows the position In which the bushinga N and M 
are located and the manner of locating the bushing plate hr 
the four screws L, and the two dowel pins P P. Br rerertlag 
to Fig. 6 the manipulation of the Jig when In use and the 
drilling work will be understood. The shaft / Is removed and 
the roller Z Inserted, fitting between the locating plate O and 
the finished hub on the end A, with the locator D In the flrat 
of the channels. Tbe shaft I Is then slipped through and 
setscrew K, in the roller, tightened. The Jig is then set on the 
table of a large adjustable multiple-spindle drill, six of the 




JiHd_MiI I'rtm.t^r, 



O P P 



Oronp of Drill Jtga. 



saving time In the finishing of tbe holes and insuring their 
alignment with each other when finished. Tbe use of the 
clamps for fastening the work tends to the rapid fastening and 
releasing of the work, as br a single turn of the nuts they 
can be swung on or off. 

In the two views of the cast-Iron Impression roller, Fig. 4. 
we have a piece of work that wouU be difllcult to handle with- 
out the use of a Jig. .The roller n turned and flnlehed in tbe 
lathe and then transferred to the miller and Indexed for six, 
and the four channels, TTTT, are milled down Its entire 
length. In each of these channels six holes, R, are drilled, 
and in the plain side of the roller four counterbored holes, 
WW, are let in. The Inside of the roller la cored out as 
shown by the dotted lines, and the core vents at 7 7. A 2-Inch 
hole tbrough the ends at 17 17 acts as a Journal bearing for a 
revolving shaft The Jig is clearly shown in the cross-sec- 
tional view in Fig. 5, and in tbe top and end views of Fig. 6. 
X is the main casting, Y the bushing plate, and I tbe shaft 
on which the roller Z to be drilled Is fastened. The locating 
plate C revolves In tbe end B of tbe Jig and projects through 
to the opposite side, tbe Index plate F. being keyed to It at G, 
and fastened by the nut B. The bushings If are for the six 



spindles being set so that the drills will enter the six bushings 
N, and four of the remaining apindlea set so that the counter- 
bores will enter the bushings M. The Jig is then fastened 
securely to the press table, by capscrews through the ends 
at 0. The four boles W (Fig. 4) are then counterbored, ftr«t 
removing the drills from tbe other six spindles. The counter- 
bores are then removed, the six drills refastened In the spin- 
dles, and the Index plate revolved until tbe first channel In 
the work Is under the bushings S. Index pin / Is now en- 
tered, and the six holea drilled, when the Index plate Is 
moved for the next channel and the holes drilled In it, the 
holes In the remaining two channels being drilled In the 
same manner. The use of this Jig together with the multiple 
spindle drill makes the handling and drilling of a heavy 
roller a aimple operation, that would, however, be diOcnlt 
to perform satisfactorily by any other means. Moreover, the 
work produced will be found to interchange perfectly, 

A separate and distinct type of Jig for heavy work is shown 
in the three views of Fig. S. It la used for drilling all the 
holes In the dovetailed slide bracket shown In Fig. 9, and, as 
will at once be seen, It can be iocated on the work, simply and 
rapidly. The bracket (Fig. 7) has tour holes drilled at T T 



September, 1901. 



MACHINERY. 



18 



T V. and two at W W. The loar boles V &re for taatenlas 
th« brackat to the body of the machine of which it forms a 
part, and tboee at W W for fastflnlng a aplndle bearing to this 
portion Df th« bracket. The casting, before being drilled, is 
machined on the back at V, planed dove-tatl at 8 8, and a cut 
la taken off the top at 9* T. The dove-tailed sarface Is uUllted 
as the positive locating point for the Jig. as It 1b shown se- 
cured on the work In the three views of Fig. 8. The bottom 
of the Jig and the point Z are finished to coincide with the 
dovetailed surface of the work. The angular-faced clamp A 
Is forced up against tbe work hy the two setscrevs fi B and 
drawn up tight by the clamping lever and stud 0. The end- 
locating point is at D, which consists of a fiat steel plate taa- 
tened to the overhanging end of the Jig by two flat-head 
screws. The four bushings F F project down almost to the 
face of the Jig, this being necessary, as the casting at this 
point was not machined. When being drilled, the casting 
rests on the back X, and the Jig Is located and fastened on It 
as shown In Pig. 8. The holes drilled, the Jig Is quickly re- 
moved by loosening the two setscrews B B, and the clamping 
lever 0, wblch allows the clamp A to be slid back, and the 



FlB.6 TOP VIEW 



The casting, as can be seen. Is a rather dlfllcntt one to handle, 
but by the use of thla Jig the drilling la aecompllsbed with 
ease and expedition. The ttnly finishing done on the casUac 
before drilling, is to plane all sides of the two oblong pni]eo- 
tlons, as shown a.t, A A, B B, and 0, to gage. The holes 
drilled are the four D D D D, th9 two B E. and one throngb 
each of the projections F F F F. 

The Jig (Fig. 10) Is In two parts, the Ud and body casting. 
There are lege on four sides and on the bottom. The casting 
to be drilled is located from the two oblong projections on the 
back, as shown In the plan view, by the locating spots O, I, 
and B, and the setscrews K K and /, the large strap L hold- 
ing it securely in the bottom of the Jig. The lid Is located br 
the two nuts 0. The buablngs N, tbron^ eacb of the pro- 
jecting lugs on the face of the lid, are for the holes through 
F F F F, In the work. The four bushings R are for the hole! 
D and those at 9 for the holes B B. When the Jig Is In use 
the work is located and fastened within it, as shown by the 
dotted lines In the plan view of Fig. 10. It is then rested on 
Its back and all the boles In the face are drilled. The holea 
In the projecting luga of the casting at F are drilled by stand- 




SIDE VIEW 



Fig. to 
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Jig removed. The design of this Jig gives a practical llluetra- 
tlon of how simple and Inexpensive tools lor the drilling of 
heavy parts can be constructed, by choosing the most adapta- 
ble locating points on the work, and designing the Jig castings 
so as to have as tew points as possible to machine. Wben 
locating and finishing the bushing holes In this jig, It was 
first finished at all points necessary, and then clamped to the 
slide bracket, or work, wblcb was In turn clamped to the 
miller table, with the top of the Jig up. The holes were 
then located and flolsbed by getting the distances from the 
machined surfaces of the work and using the vertical attach- 
ment, thus doing away with the necessity of first laying out 
the holes on the work, then finding their location in the Jig. 
This is a very good plan to follow, when the shape of the Jig 
castings will not allow of their easy fastening to the miller 
table. Moreover, In getting the distances between the bush- 
ing holes, the machined surfaces of the work are reliable 
points to measure from. 

Fig. 10 shows still another Jig. In two views. It Is for 
drilling all the holes in the press bolster shown In Fig. 9. 



Ing the jig on each of Its sides in turn and drilling down 
through the bushings N. In this Jig the amount of time 
taken to locate, fasten and then drill the work amounts to 
very little, when the shape and bulk of the casting is con- 
sidered. Jigs of this design can be used to the best advan- 
tage for the drllttn^ of heavy castings on wblch are a num- 
ber of projecting lugs, and when holes are to be drilled in 
them to a given line, or In Hoe with each other, as in the case 
of the casting drilled In this one. 

• • • 
At the West Oakland shops of the Southern Pacific Rail- 
way a method Is In use for welding cracked locomotive frames 
In place. A small furnace of fire brick la built around the 
frame at the crack and an oil burner Is then Introduced and 
operated til) the frame Is brought to a welding heaL At 
the June meeting of the Pacific Coast Railway Club, Hr. 
Kellogg, the foreman of these shops, stated that an engine 
was recently brought in off the road at 8:30 fc_ ■\&- "'i'CiSi. "^d* 
main frame broken und« I'&a ictfiJOT "Wit. Vs>. ^'»' 'o.-wa.^^ "iXi* 
engine -waa \ffl.ct on. \.\i.« xaaA \>a.'<v\VB^* V^ v-w.\».. 
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SKILLED MBCHANIOS VS. CHEAP LABOR. 

In en editorial aftermath upon the machlnlBts' strike, the 
Iron Age recently expressed sentiments concerning shop man- 
agement and the employment of labor that we cannot con- 
sider other than representing a short-sighted shop policy. 

Attention Is first called to the well-known facts that many 
lines of manufacture have become so specialized that the 
skilled mechanic Is often virtually "out of it," Ms place being 
taken by the machine hand or operator; and that all men 
working at tools In the machine shop are not skilled mechan- 
ics and cannot receive mechanics' wages. Then at one stroke 
the writer wipes the skilled mechanic out of existence by 
adding that "even in general abopB the tools now in use are 
capable of being easily mastered by men of fair Intelligence 
with some little education." 

By way of illustration the following Instance is related: 

"In a certain shop a large planer was instatled. It was 
a much bigger tool than any other in the shop, and repre- 
sented quite a change In the equipment A competent ma- 
chinist was given charge of the planer, and after running it 
for a month he asked for an advance In wages, claiming that 
he should receive higher pay on account of Its greater size 
and the heavier work turned out by It He was given another 
job and a second man was assigned to the machine. In a 
short time be made the same demand, and a third man was 
put In charge of the planer, with whom the manager had a 
like experience. Growing tired of this result of putting good 
mechanics In charge of what he considered a very simple tool, 
the manager went to a laboring gang and a&ked the foreman 
to point out some man from among them of fair Intelligence 
and a Uttle education. Such a man was at once designated, 
and the manager conducted a civil service examination, as 
follows: "Can you read and write?" "Yea" "Have you ever 
worked In a machine shop or at any kind of a machine?" 
"No." This being deemed satisfactory, the man was taken 
Into the machine shop and put In charge of the planer, and 
after a course of instruction extending over two or three 
weeks he was able to manage the tool without supervision, 
and was regularly employed to operate It from that time. The 
selection of this man was designed as a lesson to the men In 
the shop, who were persistently demanding higher wages 
whenever they could frame a pretext, usually a claim for 
superior knowledge or expert skill." 



We do not know what shop this la, or anyttalns about tha 
circumstances of the case. The laborer may or may not ban 
made a good planer hand, and the condlttona may or may 
not have warranted the step that was taken. Tbeea featorei 
are of no i»rtlculaT moment, since It la the principle In- 
volved rather than the particular Incident that we wish to 
comment upon. The policy is above outlined of employliig 
men upon general work who have been "broken in" ao as to 
mechanically perform tUs or that operation,, but who have 
had no particular mechanical training such as a skilled 
mechanic of sound Judgment must have. This policy we take 
exception to. 

We are well aware that men of genius may be fonnd In tlu 
ranks of laborers as well as among those In better dream- 
stances, and we are glad when they have the opportunity to 
show their ability. No laborer, however, can become a com- 
petent planer hand without the experience and training com- 
mensurate with the work that a planer hand bas to do. He 
may get this experience while he still goes by the name of 
"laborer," or he may get It afterward, but he must somehow 
obtain it We predict that In the above-named sbop the actnal 
planer band was not the laborer at ell, but was his four^olhw- 
a-day foreman who might better heve devoted his time to 
saving the company dollars per hour than in assisting the 
laborer In saving the company cents per day. 

Suppose, Mr. Manager, that the treasurer of your company 
were a practical man, and that he decided your 92,500 oer 
vices were no loirger needed. Suppose he thought that your 
young assistant could run the shop at |1,000 a year, by keep- 
ing one eye on affairs himself. This would be carrylug yonr 
policy to en extreme, it is true, but It la a poor rule which 
does not work up and down the line. Suppose, moreoTer, 
that you adopted the plan of employing men, who were not 
skilled mechanics, on all the machines In the shop. Where 
would you find a man tor responsible work when you had 
such work to be done, and where would you obtain a foreman 
when you needed one? 

We believe the best results are obtained wbere the avengfl 
intelligence and ability of the workmen are high and the 
number of foremen employed few, rather than where tha 
averages of Intelligence and ability are low and tbe number 
of unproductive foremen employed to oversee the work It 
large. Where tbe former conditions exist good wages must 
be the rule, and we believe they represent money well In- 
vested. While requests for more pay are not always pleasant, 
we see no reason to deprecate them, since progress is Impo*- 
slble without ambition, and ambition Is Imposalble without 
hope of something better ahead. In many shops tbe practice 
is adopted of giving an occasional increase without the asking, 
where a man has proven himself worth tbe money, which la 
a stilt more desirable method. 

In spite of the Introduction of automatic machinery, we 
believe there never was as good a chance for skilled mecbanlcs 
as to-day, not only In the general machine shop, but In repair- 
ing and overseeing the automatic machinery which cheaper 
labor can operate. To become a skilled mechanic of to-day, 
moreover, one has much more to learn than was required fifty 
years ago, because there Is so much more accumulated knowl- 
edge that he needs to have at his disposal. In spite of the 
Introduction of automatic machinery, also, there were never 
BO many machines of standard type In use In the general 
machine shop, and there never was a time when they required 
as careful and capable operators as at present, our contem- 
porary to the contrary, notwithstanding. The tendency at 
the times is to increase the efficiency of each individual ma- 
chine. It Is made to operate on harder metals, to take heavier 
cuts, and the parts to move more quickly. Planers are con- 
structed with four heads, instead of two, and they ere expected 
to operate on a row of castings as long as the length of the 
bed Instead of on single pieces. Lathes have Improved sys- 
tems of gearing, and often two toolposta Instead of one. It Is 
not necessary to mention the various Improvements of recent 
years, but to get tbe most out of standard tools sa they are 
built to-day requires more good Judgment and actual skill 
than was necessary a few decades ago, when machine tools 
were comparatively simple mechanisms and scraped the metal 
off, so to speak. Instead of slicing It, 
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NOTES AND COMMENT. 

Brattleboro, Vt. has 7,000 population, and there Is an 
automobile owned in the town for every 6S6 inhabitants. 
The people who live there are ordinarily well to do, few 
being counted as wealthy and few as poor. It 1b a typical 
New England village and if it represents average conditions 
for similar places, to say nothing of the cities where more 
wealth is concentrated, there is plenty of work ahead for 
automobile manufacturers. 



An American mowing and reaping machine drawn by a 
pair of camels Is bardly according to the fltnesB of thlngi; but 
that camels are used for (his purpose In countries whervthey 
are the common beast of burden Is attested by the reproduc- 
tion of a photograph of such an equipment In a recent maga- 
sine. In the meantime the Deering Harvester Co., Chicago, 
111., has built an automobile mower operated by a 4 horse 
power gasolene motor, and many other "auto" mowers and 
reapers are likely to follow. Customs differ. 



The magnitude and importance of the pressed steel car 
Industry Is rapidly becoming evident. The Pressed Steel Car 
Co. have completed an order for seventy large capacity pressed 
steel bopper ore cars for the Great Southern Railroad of 
Spain. Tbey were shipped from Pittsburg over the Baltimore 
* Ohio in a solid train of thirty-two cars. The new cars were 
packed In parts ready for shipment by steamer. An engineer 
from the Pressed Steel Car Co. will superintend the erection 
of the cars on their arrival In Spain. These cars are wider 
In gage than our care, and every tenth car has a shelter 
box for a trainman built at one end and raised high enough 
to give an unobstructed view of the whole train. 



TEB LABQZST STEAMBB. 
The White Star steamer "Celtic," the largest vessel ever 
built, arrived at New York August B on her first trip. She 
was built at the works of Harland ft Wolff, Belfast, Ireland, 
and was launched April 4, 1901. She Is a slow boat, having 
engines of only 14.000 borse power, although her total dis- 
placement, full load, is about 38,000 tons, and registered 
tonnage Is 20,880 tons. Her average speed on the first trip 
was 14.96 knots (17.2 miles per hour). She Is a twin-screw 
Bhip, the screws being driven by quadruple-espanslon engines. 
The diameters of the cylinders are 32, 4?]^, 68^ and 98 inches, 
all having a common stroke of 39 Inches. The "Celtic" is 
designed for carrying freight, and passengers who care more 
for comfort than speed when making an ocean voyage, and 
because of her great size and comparatively slow speed the 
conditions for carrying frelgbt cheaply and transporting 
passengers with little seasickness are extremely favorable. 
Her total length Is 700 feet, breadth 75 feet, and depth 49 
feet There are nine decks, known as lower orlop, orlop, 
lower, middle, main, upper, bridge, upper bridge and sun 
decks. She has accommodations for 2,859 passengers, and 
carries a crew of 335 men. 



BROOKLYN BBIDOE BREAK. 
The discovery on July 24 that nine of the suspender rods 
on the Brooklyn Bridge had broken, and that the bridge 
floor had settled, caused a mild panic among the patrons of 
the bridge and much uneasiness of tbe ofllclals In charge. 
It is well known that the bridge bas long been subjected to 
a greater load than it was designed to sustain, and it was 
conjectured that this failure was a note of warning that 
the bridge is unsafe for the heavy traffic passing over it. 
Subsequent investigation, however, shows that with proper 
care and some alterations tbe bridge is good for many years 
to come. Owing to the large mass of metal In the cables 
supporting the structure there Is a considerable difference 
in tbe amount of expansion and contraction of the cables 
and the metal trusses that support and stiffen the roadways. 
This inequality is compensated for by a slip Joint at the 
center of the bridge, the trusses being fixed at each of the 
two towers, and each half sliding upon the other in tbe expan- 
sion Joint at the center. The trusses are suspended by rods 
fastened to bands around the cables, and there are Joumats 



or trunnions at tb« bottom of the rods having a bearing in 
the trunnion blocks attached to tbe framework. Tbe object 
of tbe trunnion blocks la to allow the susiModer rods to 
swing one way or the other as much as necessary to com- 
pensate for the motion due to the expansion, or contraction, 
of the trusses. It seems that the trunnions have not had 
proper care and many of them have rusted in the blocks, 
preventing any rotary motion l>etween the two, and making 
it necessary for the rods themselves to bend every time tbe 
lengths of the trusses changed through the action of heat or 
cold. The final outcome could not be other than the break- 
age of the shorter rods. Tbey began to give away at the 
center of the bridge, where they are the shortest, and each 
one that broke threw additional stress upon the others, which 
hastened their deterioration. It should also be said that 
the construction of the blocks is such that it is difflcult to 
give them proper lubrication, even when the bridge Is thor- 
oughly looked after, which it Is claimed It was not. It is 
possible that an Improved form of block will be substituted 
for those now In use, and It is to be hoped that the politici 
connected with the care and supervision of the bridge will 
not interfere with more competent supervision In the future 
tban it has had in the past 



PROGBESS IN BHIPBDILDINQ. 

The extent to which shipbuilding is now being carried in 
this country is unprecedented. Two new yards have recently 
been equipped, one of these being the Trigg Co.'8 yard at 
Richmond, Va., and the other the Fore River Engine Co.'b 
plant at Qulncy Point, Mass., which was described in a recent 
number. The former of these is now building the protected 
cruiser "Galveston," and the latter is building the protect«d 
cruiser "Des Moines," and has contracted for two of the 
largest battleships. Tbe E3astem Shipbuilding Co., New Lon- 
don, Conn., are prepared to compete for the largest work, and 
have under construction two steel steamers for the Great 
Northern Steamship Co. and Northern Pacific Railroad. 
These will be the largest frelght.carrylng steamers In the 
world, having about the same dimensions as the "Celtic," 
the largest ship afioat. The immense new yard of the New 
York Shipbuilding Co., Camden, N. J., has contracts for four 
steamers for the Atlantic Transport Line, all of them very 
large vessela The Boston Steamship Co., a new organization, 
also has two vessels under construction for foreign trade, 
and two are building at Sparrow's Point, Md. 

All of tbe old yards are crowded with work. The American 
Shipbuilding Co. has under construction at Us various yards 
on tbe lakes twenty-five vessels, while other lake builders 
hare contracts aggregating fS.OOD.OOO. The yard at Newport 
News, Va., has under construction or contract a larger ton- 
nage than any American yard has ever had up to this time. 
Including six cruisers and battleships for the governmeat. and 
an equal number of merchant steamers of unusual size. Two 
of these are Pacific Mall steamers, which have already leen 
referred to In our account of the Newport News works pub- 
lished some time ago. The Union Works, of San Francisco, 
are building five vessels for the navy, and two large mer- 
chant steamers for tbe American-Hawaiian Steamship Co. 
Three battleships are being built by the Cramps, who have 
also in hand two 12,000-ton ships for the Red Star Line. Most 
of the coast shipyards also have orders for freight and 
passenger steamers for the coastwise trade. 

The outlook for the future is quite as satisfactory as the 
record of the past. In addition to an Increasing amount of 
merchant work there will be more vessels building for the 
government than at any previous time. Fourteen warships 
have been contracted for during the past year, and the con- 
struction of four more has been authorized. There Is to be 
a new shipyard at Chester, Pa., the company for which has 
been organized with a capital stock of 13,000,000. It has 
also been rumored that capitalists are to establish one of tbe 
largest drydocks and shipyards In the world on tbe New Jersey 
flats, a short distance west of the immigration station on 
Ellis Island, in New York harbor. The drydocks. U built, 
will accommodate tbe largest ocean steamers, and any ship 
entering the port of New York will be abU ta evAwt "OtiKisi. v« 
repairs. 
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LOCATING TROUBLE ON A 
FBAMB. 



POWER PUMP 



>Mttor UACsmsT: 

Not lODg since I was dlrflcted by tbe general foreman of th« 
shop to look up and report trouble on 18x12 power racaum 
frame that was being erected. 

After looking It over and Inquiring of the man who was 
erecting the pump, I found the piston rod would bear hard 
at point A and B In the throaU of the stufflng boxes, and It 



Tbe trouble must therefore be with the stnffliis ttox X. 
Fig. 8 la a front view of the face of this box, ahowlsg 
the lines that were laid out to determine vhetlier the ceotar 
of the box was correctlr located, Uslag / and F u cental^ I 
struck arcs J J J J, Fig. S. I then placed the stick in piHl- 
tlon in this box and drew line L across It from tbe siolnta of 
intersection of lines J J J J, I then drew line M, which, ab- 
cordlng to the drawing, should intersect tbe eentsr of tkl 
Btufflng box at a point 1% inches abova the top nirfaoe of 




Powar Pamp 

was impossible to move the cross-head the whole length of 
stroke. The pump was nearly completed and it would hare 
been quite a Job to tear down the whole thing and square up 
on the table and locate the stulBng boxes in relation to the 
counter-bore and cross-head race-way. It would be cheaper 
if I could locate the trouble without this work, so I went 
about it in this way: 




Fig. 5 



bdHJlrtdl J'rw*. X. I\ 



the race-way. The Intersection of lines L and M gaT« the 
true center of the stuSlng box, and It was found that the 
stufDng box had not been bored true with this center. FroB 
this center I laid out circle N large enough so that by boring 
to the line we would get a. round hole. After reporting tlM 
matter It was decided to rebore the stufiDjig box. It was found 
that after this was done the stock left would not be atrong 
enonsh to stand the pressure of the' packing, so tbe hole was 
bored large enough to take a steel bushing, shown in Pig. i. 
Fig. 6 shows a fixture I designed for clamping on the race- 
way for a guide In boring tbe box with a bar. This was done 
before with a long mill and nothing to guide tbe bar except 
the throat of the stuffing box, and tbe mill would thus be 
liable to crawl In almost any direction. C. W. Potwaii. 

Holyoke, Mass. 

• • • 

A THREE-INCH OPEN-SIDE VERNIER CALIPER. 
Editor Macbutebt: 

A vernier caliper, when correctly made and well under 
stood, has an Important place In accurate mechanical work 



Fig. 4 



FirsL I wanted to know if the stuffing box next to the 
cylinder was in line with the cross-head. I placed a stick In 
this box at C and found the center, and from this center 
atrack area 7) JD on tbe cross-head race-way. Lines E were 
then drawn parallel with the edge of the race-way. cutting 
arcs D D. From F as a center I drew arcs O G, and from O O 
as centers struck arcs H. I found that these area crossed at 
point / on the straight parallel line on the race-way, at the in- 
tersection of arc D, which convinced me that the stuffing box 
was central with the race-way, and hence with the crosa-head. 



-- -'^1 .— ^^"l. 




Open- aide Varnler CBl1p«r. 

The accompanying Illustration represents one form of an 
open-sldereadlng vernier caliper gage designed by the writer. 
The vernier plate on this gage Is twice the length of that 
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<in an ordlnarr gas« rflading to thouaaodths of an Incb, 
whlcb brings the reading on ever; second line. Instead of 
•rerr Uae, as when a caliper bar Is cat to fortieths of an 
Inch. It la 8887 to read and admits of the vernier plate 
being cot so as to allow readings of 1-2000 of ao Inch. Tbe 
writer has a 8-lnch tool-Bteel open-aide vernier gage on which 
ttie Temler scale plate reads to 1-2000 Inch, twice, that Is, the 
Temler plate Is double, and consequently the obtaining of a 
correct measurement by It la assured by two separate read- 
ings. It is In every way better than the ordinary commer- 
cial vernier caliper. In the gage shown in the lllustratiOD, 
the caliper bar Is graduated In inches, subdivided into tenths 
and fortieths of an Inch to a length of 3 Inches. The ver- 
nier plate reads in thousandths ol an inch for 2G thousandths, 
or through each scale division of 1-40 Inch. 

The caliper points are two tool-Bteel plugs, 'hardened and 
ground true, each to % Inch In diameter by 1 Inch long. A 
■eat is made for each plug In each Jaw of the gage by care- 
fully drilling and reaming a hole between the Jaws when 
they were brought together and mounted. Tbe two screws, 
shown tapped Into the plugs, serve to assist In holding the 
plugs In place when they are finally located In their exact 
position. The plugs should also be "sweat" in position, as. 
when thus located, they will not get out of place, unless, 
perchance, they get Into the hands of some "mechanical ruf- 
fian," for whom a "monbey wrench" would be a far more 
appropriate measuring tool than any correct gage. Some 
mechanics may object to the circular form of the inside of 
tbe plugs In the Jaws for measuring, but. If so, they may be 
ground flat on tbe inside. Tbe object of using two separate 
plugs is that a higher grade of steel may be used than It is 
convenient to construct tbe caliper itself of. There is no 
real objection to the use of round Inside faces when tbe 
high-grade steel Is made use of, which may be hardened so 
that no wear can take place on tbem In years of use, and 
•specially since, even in any case of breakage or wear, new 
ones are easily substituted. There are cases where the cir- 
cular inside faces are useful, aa tbe arrangement allows of 
accurate Inside and outside duplication of sizes. 

The plugs touch at a regular reading, and as the two plugs 
of % Inch diameter make U inch, It is only necessary to set 
the vernier ^ Incb under reading for inside measurements. 

P. W. CLO0OH. 

Orange, Mass. 

• • • 

PRACTICAL HINTS. 

BdUor HACHmsr: 

I liad occasion to cut a small but very accurate keyway in 
• small shaft, nalng a shaper for the purpose. I laid out 
tlie keyway br tlrat striking a center line 4I B, Fig. 1. across 
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lis. 1. FUt. a- 

the end of the shaft, and to get the width of the keyway 
placed the key across the end of the shaft so that opposite 
■Ides would touch the ends of the line A B, as Indicated in 
Fig. 2. Then with a scriber I marked the shaft 00 each 
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■Ide of the lEey. as at AD and OB In Fig. 1, which gave me 
the Bides of the spline exactly true with the diameter of the 
■baft, aad without taking any measurements whatever. The 
■baft wa^ then set true In the shaper by squaring with tbe 



tool to tbe line AD. Tbe dlBtanee A gave the width of, and 
A B the depth of the spline. 

It frequently happens that one has a long and small hols 
to bore, and if a large and stiff tool it used It has to be 
blocked up and tilted to keep tbe under side of the back end 
from striking the bottom of the hole. To overcome this, 
have the tool forged as la Pig. 3, with side A B parallel 
with D. 




«g. 4. 

In a recent namber of your paper I noticed a description 
of on adjustable centering square (or finding the sides of a 
polygon. The same thing can be done with any bevel pro- 

180 
tractor as follows: Let A = , where A «= angle at which to 

jr 

Bet the protractor and V>= number of sides of polygon. 

When set, place one edge of the protractor on the center 
line AB, Pig. 4, with the points of the angle on tl^e cir- 
cumference, as at A, and mark where the other edge of the 
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Fif. s. 

protractor cots the circumference, as at 0. Then B will 
be the length of one side of tbe polygon. In this case it is 
a pentagon. 

Fig. 5 shows a handy tool for truelng shafting when cen- 
tering, without marring it The body A 1b made of machin- 
ery steel and the two rollers B and are tool steel, hardened 
and ground true. This tool, when held in the tool post and 
run up against a revolving shaft on the square center, will 
true It almost Instantly. Sfluik. 

• • • 

NOTES ON KEYS AND KEYWAYS. 
Bailor MAOHimsT: 

Under certain conditions keyways make a great deal' of 
trouble for the key fitter, and the object of what follows IB 
to mention some of the difficulties that are likely to be met 
and to explain methods of overcoming them. 

One of tbe troubles Is when tbe kerway Is cut on an* angle 
with the center line, as in Pig. 1. 8uch a keyway should 
be recut If very much out, as it Is difficult to get a proper 
seat and bearings for tbe side of tbe key. Another trouble 
In long keyways comes from tbe variation in the Btock of 
some shafts, and from bard and Boft spots, making the key- 
way too narrow In places and too wide In others. This 
means that the keyfltter must straighten out the keyway 
before It Is In proper condition to use. Still another trouble 
comes when tbe keyway In the bueblng or piece that fits 
tbe shaft is not cut parallel with the center line, causing 
the key to bear at one end on one side and at the other 
end on the other side. Especially Is this bo when there ts 
a double keyway with the center line of one keyway at an 
angle with tbe other and both off the t.i:M.% <:«n>j« '^aa-^i tjL 
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the hiuhing. Another troublA, alto, comes when keyvaye are 
sot cut exactly opposite each other In the shaft. 

A bandy tool for fitting keys 1b made like Fig. 2. One 
dde Is cnt standard depth, while the other Is 1-64 Inch deeper 
than standard, the width being the same as the keystock. It 
iB made of tool ateel, tempered, a saw cut is made thronsh 
the center and the end closed a little so as to hold the key. 
The portion not split should be worked out so that the key 
will go In free, which leaves the clamping to be performed 
by the split end, which Is done In a vise. One side is cut 
1-64 inch deep to allow for Tarlations In the key. The key- 
ways are supposed to be cut within limits of from exact 
slxe or standard to .001 Inch email, so that the keystock, 
which Is .002 to .006 large, will have a little stock for fitting. 

By the aid of thle holder work can be done on one-balf the 
key to fit the ahaft, and then by turning over the key the 
other half can be fitted to the piece going on the shaft 
Forms can be made like Figs. 8, 4, B and 6, as well as others. 

In Fig. 3 one keyway la larger than the other. Fig. 4 shows 
one keyway wider and off the center with the other; Fig. 6, 
half a key with round ends and half sQuare; Fig. 6, one- 
half of key at an angle with other half. 

When the keyway varies In width In a shaft, due to hard 
and soft spots, a cutter the size of the key, made by milling 
teeth in the sides (mill teeth so that the angle of cut on 
one side le opposite to that of the other. Fig. 7), can be 
forced along the keyway to make It of even width the entire 
length. To do this a bushing should be made to hold the 
cutter and a plate fastened to one end to form a stop to 



With all the tools one can contrive it still remains tor 
the workman to exercise Judgment and BkiU, or he will 
be sure to remove more stock than necessary and have a 
loose fit or spend too much time on the work. 

Providence, R. I. Edwin C. Tavamog. 

• • • 

Jia FOB MAKING THBBAD CUTTBBS FOB . 
8BCTIOKAL PIPE TAP. 

Editor Macbiitebt: 

The special Jig used In making the thread cottera tor the 
section pipe tap which was described in my letter to Ma- 
CKINEBY for June has proved of Interest, and herewith ars 
presented the diagram and description of the same. 

In the diagram £ / la a holder of machinery steel, wlUi 
eight slots milled lengthwise and equally spaced upon It to 
receive the blank cutters, as shown at B. The blanks, which 
are 3 inches long, are held firmly In the slots by the nuts. A 
and A', which are screwed up against both ends of the blanks 
The nuts are made of tool steel and hardened, slightly conical 
on the inside and flattened on two sides for the wrench, as 
shown in the end views, A and A'. The blanks may be held 
very much more securely If thetr ends are planed or milled 
off about E degrees, as shown in view of cutter at B, and 
also a great deal of trouble from variation In length may b« 
avoided by beveling a number of the blanks together and 
keeping them together until entirely cut. The diameter of 
the holder at C should be Just large enough so that th« 
thread tool will clear It 

The slots are cut In the holder so that the blanks coma 
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back It. Then for the keyway In the bushing or piece that 
is to go on the shaft, put this cutter in the keyway of the 
shaft, back It with a collar held In place by set-screws and 
force the piece over the cutter. This will make the keyway 
match in both pieces and correct the errors unless they are 
excessive. For double keywaya true one keyway first and 
then the other by It. using a key in the first keyway to bold 
the bushing tn position. 

Great care should be taken In cutting kesnvays in change 
gears. If there are one or two a little large It Is necessary 
to bring all the others up to them and make a special key. 
This can be done by broaching with a cutter like that Just 
described. It should be made to the size of the keyway that 
is large and fastened in a short shaft with a central key- 
way. It can then be forced through all the gears, bringing 
them to a uniform size. 

In cutting double key ways where one keyway must be 
directly opposite the other, a cutter-aettlng template can be 
useti. For use on a shaft It may be constructed as in Fig. 
8, which consists of a slotted ring, the slot Just the width 
of the cutter and a set-screw with a slightly tapered teat 
to fit the keyway that Is already cut For the bushing or 
piece that goes on the shaft the same template can be used. 
Put the template on a shaft above the part that Is to have 
the second keyway cut. The part to be cut Is held In position 
by a key, then the second keyway can be laid oft or the 
cutting tool located. Fixtures for Indexing the parts in 
cutting double keyways will pay where there Is enough of 
such work, as they will make the work nearer accurate and 
lessen the time required by the keyfitter. 



behind the center, and besides are tilted so as to throw the 
foot of the blank away from the center of the bolder about 
1-16 Inch, as shown at O. This tips up the heel of the blank 
so that in the cutting of the thread sufficient clearance la in- 
sured, as is shown In the sketch at D, The clearance that is 
obtained In this way appears to be an ideal clearance for our 
work, and I see no reason why it should not give satisfaction 
on any work of a corrcBpondlng diameter; that la, on X^- 
inch pipe. 

We use these same cutters In our 1, 1^, 1^ and 2-inch pipe 
tap. However, in our 1-inch tap, we have to mill our slots 
a little ahead of the center to get the same clearance <a 
account of the 1 Inch being a smaller circle, or the cutters 
would ride on their heels. The amount which they are placed 
ahead of center is hardly 1-64 inch, which placing ahead of 
center will be readily seen to be, In effect, tipping the heel 
down, or the reverse of the position tn the Jig at O. On our 
1%-incb and 2-lnch taps we place the cutters slightly behind 
the center, since if put in on the center the same as in the 1^- 
Inch tap, there would be too much clearance, when we reallj 
want less with the number of cutters remaining the same, 
which Is four. 

This holder may appear to be very Blender, and is, of conrae, 
more so at the small end, but we have one in use that has 
held about 400 sets for cutting, or enough for 800 tapa The 
end, E, le longer tban f, simply for dogging the bolder, being, 
of course, used on centers. 

We use a Reed lathe, with taper attachment and compoond 
slide, and use the Rlvett Dock thread tool, finishing a 11^ 
pitch thread with 13 to 16 cuts, and gaging the size by means 
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of R set caliper to which the thread is brought to &t at one 
ead. This 1b a rer; Important feature of this taper work in 
getting the exact size, as regards the distance to which the 
tap will enter the work, and espedall? bo In using three- 
iplndle machines for pipe tees, as If the taps go in too tar 
th«r will come together. 

This system of making tape Is carried up to slses as large as 
12 inches, some changes in detail being, of course, necessary in 
the larger alsfls. W. J. H. 

Providence, R. I. 



It is generally accepted amongst gas engine designers that the 
proper point for the exhaust to take place 1b when the piston 
reaches about nine-tenths of its expansion stroke, still In 
this case It was neceaeary to start the exhaust exactly at 
the end of the stroke on account of the arrangement tor tke 
cams to run in either direction, and as it Is necessary tliat the 
valve should close at the end ot the stroke. Therefore, as 
the lines, X X' and T T, are taken to divide the circle into four 
parts to represent the four strokes which constitute the cycle. 
It is neceseary to start at one of them tor exhaust to begin at 




Jlc for llkklas 

VALVE QEAB FOB GAS ENaZNBS. 
Editor Machinery: 

The problem of designing a gasoline engine came to the 
writer some time ago for Bolution, In which the engine was 
to have two cylinders, cranks opposite, hammer-break ig- 
niters and adjustable sparks. It was to -operate on the tour- 
cycle principle, and run In either direction, not self-reversing, 




SECTION AT xy 
TIir*»d OatMra. 

as C. Drawing a line through the Intersection ot the line X' 
and the circle. A, and tangent to the working circle. B, and 
another similar line, D, gives the eccentric parts of the ex- 
haust projection for both directions. The distance, E, equal 
to the desired lift of the valve was marked oft and an arc 
drawn through that point concentric with the other circles, 
and then by rounding off the comers where the arc meets 
the eccentric lines at F and G, the exhaust portion ot the 
cam was completed. By making the lines, and D, tangent 
with circle, B, the easiest possible movement in starting the 
roller Is permitted. 

The remaining part ot the cam to be laid out was the Igni- 
tion portion. It is necessary for ignition to take place near 
the end of the compression stroke either before, or after, or 
OD the dead center according to the compression, speed, etc. 
The end of the stroke for either direction is at the point 
H or H'. The distance from / to B was laid off equal to the 
stroke necessary tor operating the igniter and the contour ot 
the cam adjusted to take In that depression, the comers H 
and H' being rounded past the lines X and 7' to allow ot late 
Ignition if desired. Thus the roller will travel upward from 
i to H or If ' causing the points to come into contact with each 



Fia. 1. 

but to run in the direction In which it is started. The engine 
was to be governed by holding the exhaust valves open, on 
the "hit-and-mlsa" principle, the Ignitera being operated from 
the motion of the exhaust valve push rods, which thus neces- 
sitated a special design of valve motion cams. 

A novel design of cams was undertaken, which will be 
described. In the first place, the Igniter was arranged to be 
operated from the valve rod by a finger attached to It which 
separates the contact points as It moves upward, by lifting 
up another finger or hammer, and then letting it go, allowing 
the hammer to hit and separate, the points producing a spark, 
<m the principle ot "hammer-break" Igniters. In laying out 
Vie cams the circle, B, was drawn of the diameter of the 
desired cam, and then another concentric circle, A, was drawn 
vUgbtly larger than the circle, the distance between the two 
circles representing the "lost motion" travel; that is, the 
wnonnt of play In the valve push rod and roller. Lines, X X' 
and and YT", perpendicular to each other, were then drawn. 
Intersecting each other at the center of the circles. Although 
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Fig. 3. 

Other and separate before the roller and rod has reached the 
highest point. Suction or expansion takes place between X 
and 7 or X' and Y', exhaust between Y and X' and compression 
between X and V. It may be seen that this method has the 
advantage In governing by holding the exhaust valve push rod 
up, which keeps the igniter out of contact. 

In Fig. 2 Is shown the method of chanetng. tfea vat^^^-wi. vfl. 
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the cams wltb relation to the craokahatt b; meana of a almple 
dutch. The gear, R, la twice the diameter of the drlTlng gear 
on the crankshaft, as usual, and has a aleere extension east 
solid irith It Thla gear and sleere Is mounted on the shaft, 
8, running loose on the latter and the end of the sleere ex- 
tending out through the bearing has four notches therein 
to form a clutch. The shaft, 8, extending through bejond 
has a clutch or toothed sleeve, T, to fit the notches In the 
Bear-sleeve, vhlch clutch slides on the shaft, but Is kept from 
turning by a feather fitted to It and the shaft Br pushing 
the lever In and causing the teeth of the sleeve, T, to engage 
the notches In the gear-aleeve, the gear will drive the cam 
shaft which will cause engine to run In one direction; while 
br pulling out the clutch and tnrnlntr the crankshaft one- 
half turn, or the camshaft one-quarter turn, and then pushing 
in the clutch again sets the cams for the engine to run In the 
opposite direction. Bj pulling the lever out and immedlat<''7 
pushing It In again while the engine Is running will cause 
the clutches to engage on the next set of notches as Ignition 
will simply take place at the outward end of the stroke. 
The engine was not however. Intended to be self-reversing, 
but gives BatiBfactloD for what It was designed for. 

OshkOSh, Wis. L. J. MOHAIIAIT. 

• • • 
STEEL "WntB CUTTER. 
Editor Uachikest: 

The accompanying diagrams illustrate a convenient cutter 
for cutting up Stubs steel wire or drill rods. Fig. 1 shows 
it In elevation, and Fig. 2 In plan. Fig. 3 being an end view 
of the cutter block. It consists of two caet-lron blocks, A A', 
Into which slots are planed on top to receive the steel cnt- 
ters, B B', which are fastened with the screws E B", as shown, 
and It Is used by placing It between the Jaws of a vise and 








Ontter for Btaal Wires. 

closing up the vise when It Is desired to cut The cutters 
are guided to move In line with each other by two pl&s, 
DD", which are driven tightly Into the block A, and slide 
freely In boles In the. block; A'. Two coiled springs hold 
the cutters apart normally, as shown. The plates of sheet 
metal, C C, which are held In position by the same screws 
that hold the cutters, project back beyond the blocks, A A', 
and serve to support the device when the vise is loosened. 
The rear end of each cutter should project back slightly 
beyond the cast-iron blocks so as to relieve the screws from 
any strain In cutting. 

Herlden, Coon. Jaues P. Hates. 

• • • 

METHOD OF SUPPORTING PNEUMATIC 

RAMMER. 
Editor HAcniNERT: 

I send ynu herewith a sketch of a suggeeted Improvement 
Id the pueumatlc rammer. The rammer Is usually hung by a 
flexible support with a counterbalance, so as to adjust the 
height but while the man is operating It there Is no way to 
prevent its swliielng. In one I have seen working the oper- 
ator bad a rope tied about half way up the barrel, which 



was a disadvantage, as It required one hand to bold tfei 
rope In plaee, causing the operator to partially lose eontnl 
of the tool. 

The idea shown In the sketch will ohTlate the tnnibK I 
think. Pig. 1 shows a side view of the tool and Fls- t n 
end view. It will be seen that the bossea AAA are daat » 




Fig.1 



the cylinder and valve chest and are drilled for the locUng 

pin B. Thla pin Is aupportsd by a flat spring, O, that holds 

It In place and allows It to be withdrawn eaidly so aa to 

clear any of the bosses, and the tool can then be tilted Into 

a vertical or horisontal position, as desired, and locked hy 

the pin, which will enter the corresponding hole through 

the action of the spring. WnxiAU P. Tobkct. 

Qulncy, III. 

• • • 

COMBINATION CHUCK FOR LARGE RINGS. 
Editor Machikebt : 

The accompanying diagram shows a combination ebod 
tor holding work threaded male or female. It Is used for tnm- 
iDg large metal cases and also flanged rings to fit upon the 
cases, and Is so designed that if the 
female work fits snugly upon the 
chuck, and the male work alBO fits 
snugly, the two pieces of work will 
fit snugly together. It consists of 
a disc, or chuck, C. of the finished 
diameter and number of threads, 
and a metal ring, A, screwing upon 
the chuck. For holding male work, 
as In the case, D, the chuck ring, 
A, is screwed out till It projects 
from the chuck and then the exter- 
nally threaded portion of the case 
Is screwed firmly Inside the ring. 
For female work, as the flanged 
ring, E, to fit on the case, D, the 
chuck ring is screwed back, as at 
A', and the flanged ring with Inter- 
nal threads Is screwed on the chuck 
as far as its shoulder, B, will per- 
mit In turning the flanged rings, 
the chuck ring Is screwed up, or 
butted, against their back faces, 
which helps to prevent the Inner 
flange of the ring, B, being buckled 
out by the strain of turning. In this 
way the chuck proper is used as a gage tor the fitttnc of the 
flanged rings while the chuck ring serves for the same parpoM 
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for tbfl OMS. Thli dovlm bus kIbo a decided advaata^e otst 

rtlie ordinaT? f«outle chuck, an ia Ibo oriHaary fcmals cfauck 

Bade BoUd the caae will ecnv Id bo tiKbllr Lhnt It li a aotiree 

Ibf trouble to lake It out; -with the movable chuck ring on 

pihls Btjl« of cbuck the case la v«ry eaiilly rvmored, as the 

linck ilos can be "tacked oO" enoucb to overcome Uie lo«klns 

'ttteeu J. B. NiiiiAMD. 

BiidKOport, Conn. 

• • • 

BWAQINO COLLARS ON STUDS. 
Xdilor MAcnnczar: 

The tool to be described came Into existence a short time 
aco, after a verr heated nrgumont between the offlclais of 
(he shop where I was emploj'e<I, as to whether a collar 
could be rwedged onto a piece of wire by drlviag from the 
•od without heaUng. Studs ot this kind were a neceasltT' 
•Bd had been made on a screw niachlcie, prorlog rery expca- 
Hre. The otitcome of the argument waa the tool shown la 
the nccompianylng dlagrama, which proved a success. 

Id making this tool, a block ot aoft steel. A. Fig. 1. was 
milled In the ebape shown, the two Ktdes and ends being 
milled bevel, na the work was to be done In a stamp and 
tbe poppet-Fcrews would then always have a teodency to 
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clamp ibe tool raugly to the anvil of Vm stamp. After 
mUll&g the bottom piece or base, a recess waa milled tn ita 
top. leaving shoulders;. C. od oacb side, which were to form 
a backing for tbe dies that were to be faeteaed Id this recesa 
For the dies D /> two pieces of tool steel were milled to tbe 
abapo shown In the drawing and fastened to base with the 
screws Q. tha oUUonar; side B belDg doweled at £ bealdea. 
and the screw-boles on the mavable Bide being elongated, 
as at ft. to allow (he moving of that half of the die after 
tbe itud should have b»n awedged. Holes were then drilled 
In each die. as at /. for tba aprlnga. which were open spiral 
^rlnga, and served to open the dies after Ihcr bad been 
released. The hole for the cam was then bored of the de- 
sired diameter In the movablo die at /. As the cam was 
turned to a dona fit. It had a bearing on the dio and waa 
backed np br Uie shoulder at the same Ume. wblcb did a 
irreat deal toward relieving the strain on tho screw that 
fastened the cam In place. When tbe cam was turned, it 
-was drilled ectreotrtcally 3-16 Inch oB center, for tbe screw 1^, 
which would allow the die to open the de8lri.-d width. The 
top of the cam wan then mlllrd for the handle K. Which han- 
dle waa made the shape of an open-ended wreni'h to nt over 
tk« t«v of tbe con. and was fastened on with dowel». The 
eun. wllb Ita handle, was tben fastened Into place by the 



screw F and tbe die was readr to be drilled at if for tb«: 
bole for the stud and then counterbored for tbe collar on tha 
Btud. This completed the making of Uic dice- They were 
then, together with the cam. hardened. 

The plunger was next taken up. A piece of soft etsel 
was turned with a shank A', Fig. f. to lit the bole In the 
iack die. The hole waa drilled In tbe bottom ot thU plec* 
and a piece of tool steel, R, van turned to flt In it and waa 
tSBtened In by tbe eet-ecrew P. A bole waa then drilled In 
center of this plug at <; of a site equal to that of the wire 
to be need, and ot a depth equal to the desired length of 
tlte slud from tbe collar to the end opposite tbe one that 
enters tbe hole in the die. This plug was then bardaned, 
which completed the making of tbe tool. 

The tool complete was put iDto a stamp wltb a 4S-poii]id 
hammer, and set b; elomplag a piece of wire of the slu to 
be used in the hole. M. In bottom die. Then tbe top die was 
placed In the Jack and tbe hammer lowered for adjusting 
the bottom dIo until the end of wire projecting from U en- 
tered tbe bole Q. Tbe poppet screws were then adJuBted until 
the bottom die was fastened Into position, which rendtred 
the tool ready for ase. A piece of Uie wire waa cut 3-32 Inch 
longi^r Uiau tbe required finished length and clamped Into 
the bottom die. The hamuHr was then dropped a abarp 
blow, which drove tbe ends ot the wire Into contact with 
tho bottoRiB of the holes, corapresaing It and glvlog It the 
dealred length and also forming the collar in the correct 
posllloD. Tbe cam was then released by turning bandle. E, , 
which allowed tho dtu to open, and the stud was then taken 
out flnlshed. as shown completed la Fig. 5. This tool reduced 
tbe cost ot the product to a very small amount aa compartd 

to the cost of makiag on a screw-macblne. 

•■Nonwn." I 

• • • 

THE NEW METHOD OP COMPOUND INDEXING 

ON THE UNIVBRBAX. MILLING MACHINE. 
Hfiitvr MACtu.tEas: 

As my article on the "New Method of Coniponnd Indexing."' 
In July MAcnixmv. may have been loo technical for eome of 
your roudere. I will attempt another explannUon. I bay* 
been brouKbt to this coDClusion by several <iuif«tl0Q8 which 
have been naked me by fellowvorkmen. Some who are able 
'to calculate the gsara are unable to prove tbem, or are not 
quite satisfied wltb tbe proof given. 

It flbould be thoroughly understood, however, that the new 
method does not change the relaiiou between the actual turaa 
«t tho Index crank and the revolution ot the work spindle 
This ratio la always 40 to 1. no matter which way the Index 
plate la geared to turn, or at what mte in relation to tbe 
turns of Index crank, as 40 turns of th« crank wltb r«f«r«oc« 
to a fixed point brings tbe spindle once around. This number, 
M, Is for ordinary cnses, divided by the numtier of divisions 
required to get the cmnk movement. For example: Required 
tbe crank to move tor SO divisions; 4080 equals H. and a 
half-turn of the crank would give ISO of a revolution of the 
work spindle. Now. if Ibe Index plate la gea^^d 10 the work 
spindle BO as to turn with It, the number of crank turns 
arntind the Index plate from a given polst on the plate will 
be varied, bulng either more or less than 40, according as 
to whether tbe plate mores In the Bame direction as the 
crank or opposite to IL Tbe number ot turns ot the crank 
with reference to tbe Index plate which cause eae molu- 
tton of the work splndlo may be divided by the required 
number ot divisions. In order to obtain the crank movea, the 
same as when Ibe plate is anchored: but wben the lodes 
plate movcH we get the apparent turns of crank, and not tho 
actual turns. By varying the crank turns neceesar}- to pro- 
duce one revolution ot the spindle, many odd dlvlslona can 
be obtained more easily than by any other method. 

To make the explanation clear In regard to the crank 
turns, let us use for an llluHtratlon the bands of a watch; 
The long bond corresponds to the crank and the short 
hand to the Index plate. Whenever the hands meet may 
be compared to a revolution ot tbe crank around the Index 
pinte. Suppose the hands are together, as at 12 o'clock; how 
often will they meet during oue complete rcvnVa.^^'u& ^\ 'Cafe 
abort hand, or to VI ^out% ot t*'4o\MV\.au& «\ >\i*Vs\x.^^«i 
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A little conBlderatloQ will sbov vliy the? come together 11 
tlmeB. The short band makes one revolution while the long 
hand makes 12, and therefore one revolution must be sab> 
tracted from 12 to get the number of times the bands meet. 
Suppose there Is placed an Idler gear In the watch to cause 
the short haod to move In an opposite direction to the long 
hand: How often would the hands meet during 12 hours, 
or rerolutlona, of tbe long hand? A little consideration will 
show that thej will meet IS times. As the short hand makes 
one reTolutiOD In an opposite direction during 12 revolutions 
of the long hand, one must be added to 12 to get the number 
of times the hands meet. The same reasoning may be applied 
to the tum^ of crank, when the Index plate la geared to the 
spindle. Suppose equal gears are used, and one Idler, so that 
the index plate moves In the same direction as the Index 
crank: Then one must be subtracted from 40 to get the 
number of times the crank meets the same hole In the Index 
plate, which Is 39. If two Idlers are used, so that the plate 
rotates In the opposite direction from the crank, or in a direc- 
tion opposite the hands of a watch, one must be added to 40 
to get the number of times the crank meets the same bole 
In the plate, which la 41. 

The above reasoning will probably be found sufflcient. But, 
for those who are familiar with algebra, the following may 
be interesting: With equal gears on the spindle and plate, 
let X equal the turns of the crank from the starting point, 

X 

until It meets the same hole In the index plate; then — 

40 
= movement of the Index plate. 

X 

Then x = I turn + — ; 
40 
clearing of fractions: 40 x = 40 turns + x; 

8B j; = 40 turns, whence 
a; = (g = t^ turns. 
Thus the crank would meet the same hole In plate at 1 1-39 
turns. Now, as 40 turns bring the spindle around once, there 
would be 40 -t- 1 1-39 = 89 divisions. With the same gearing 
ratio of 1 to 1, and two Idlers in use, 

X 

X + — = I turn (actual, x = apparent) ; 

clearing of fractions: 40 a; + ar = 40 turns (actual) : 
41 a; = 40 turns, whence 
X = {1 turns. 
Then the crank pin meets the same hole In the plate at 
the 40-41 part of a turn. 

40 + )f = 40 X li = 41 divisions. 

Now these numbers, 39 and 41. can be used for Index reck- 
oning numbers to obtain the crank moves for a number of 
other divisions. Taking 39 for the Index number, divide it 
by any number, and if the quotient, or ratio, can be found 
among the Index circles, that number can be Indexed. 

For 3 divisions, y = 18 turns of crank; for IS divisions, {J 
= 8 turns of crank; for 57 divisions, f J = \l turns of crank, 
using the 19 hole circle; for 68 divisions. JJ = if turns of 
orank. A number of other divisions also can be obtained. 
With 41 for the index number, for 128 divisions, i^", = i turns 
of crank, and for 246 divisions. ,V» = i turns of crank. 

Now, If the gearing ratio is 2 to 1, or If a gear with twice 
as many teeth on the plate as on the gear is placed on the 
eplndle, with one idler, there would be 38 turns of the crank 
to bring the work spindle once around. If two idlers are 
used, 42 turns of crank would be required. The same reason- 
ing as given above can be applied to this case; as the ratio 
Is 2 to 1, the plate moves 2-40, or 1-20, as fast as the crank. 

Algebraic proof for one idler: 

J- = turns of crank, for 1 revolution around plate ; 

X 

— = moves of plate ; 
20 

X 

.(■=! + — ; 

31) 
clearing nf fractions: 20.r = 21) + .r, 
19.1- = aO; 
■'' = ',i = Ij'u turns. 
7|ien. 40 -^ ijij = 38 = index reckoning numlier. 



X 

With two idlers: x + — = 1 complete turn of crank; 
20 
clearing of fractions, 20x + a; = 20 turns of crank; 
81ar = 20; 

a; = }f turn of crank. 

Then, 40-i-ff = 40xU = 42 = index reckoning number. 

For indexing prime numbers, the index reckonlns number 
must he a fractional one. Suppose It is required to obtain II 
divisions: We can obtain a vulgar fraction ao that 61 may tw 
contained In the numerator, for an Index reckoning number; 
thus. 2 X 61 = 122. Now divide this by any number, aaj 1. 
so that the Index number will be near 40; thus, 122^3 
= 40 2-S. As this number Is greater than 40, two Idlen 
win be required, so as to rotate the plate opposite to Uu 
crank, 2-3 of a turn, during 40 actual turns of the crank wlQi 
reference to a fixed point; that Is, the index crank wonU 
meet tbe same hole In plate 40 2-3 times during 40 actntl 
turns of crank, or one revolution of tbe work Bplndle. And 
gears In the ratio of 2-8, or 32-48, or 48-72, are required, 
either of which pairs of gears would do — the numerator, or 
gear, above the line, on the spindle, and the denominator 
on the ptate. 

Now, to obtain tbe apparent crank moves, as in tbe pre- 
vious cases, divide tbe index reckoning number by the re- 
quired number of divisions: 

41 I- 61 = ifi X A = I = H 

and 26 divisions (27 holes In sector) on the 89-hol« drda 
would be used. The proof for the index reckoning number 
is the same as In the previous cases. As the plate morts 
2-3 of a turn in an opiwslte direction, the crank must make 
40 2-3 turns. Algebraic proof: 

X = turns of the crank until it meets the same bole In plate 
again. 
Tbe rate of movement of the plate with relation to tht 

Ax 
ur I -t- 40 = ^ then — = moves of the plate. 
60 

X 

X + — =1 complete turn of the crank ; 
60 
clearing of fractions: 60 a; -1- x = 60 turns of the crank; 
61 3; = 60; 

/» ^_ ftA 

* — •! 

Then 40 -1- j; = 40 x ij = 40} = index reckoning number. 

The algebraic proof, while not really necessary, la con- 
venient to use, serving as a check on the calculatlona. Algebra 
is a valuable study, and one which, If a mechanic leamsw be 
will be likely to find a use for, as It is of assistance In using 
formulas which occur so much In mechanical books and 
papers. It may be self taught, although with a teacher tba 
progress will be likely to be more rapid. 

East Providence, R. I. J. T. Oiddihgb. 

• • • 

TOOL BOOMS, 

Editor Machineby: 

While much has been written upon machine shop methods 
and arrangements, there Is very little in current literature 
upon the subject of tool rooms. This is due, in part, probably 
to the fact that the needs of different shops vary ao greatly, 
and in part to the complex nature of the subject Itaelf. In 
what follows I would like to present tbe general features of 
the problem as they appear to me. 

The tool room should have Its delivery window as near 
as possible to the center of shop patronage, as a matter of 
course, and this window In turn should he as near as practical 
to the center of the tool room Itself. 

While there should be no congestion of workmen or boy 
carriers a gas pipe ratling should be swung as Indleated is 
front of the window, so that approach must be In single 
file and in a common direction, as Indicated by the arrow. 
This avoids "scrapping" over "turns," and promotes a prompt 
and systematic disposition of each applicant 

The window and shelf should always be wide enough for 
two, and an understudy or second should be on hand to 
help out when things are running In bunches. 

With grinding drills, oiling tools, sorting material, etc 
there Is always plenty of work in the average tool nxm 
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for a blight boy, and In case of alcknesa or unaroldable 
absence of the toolkeeper It Is of the greateet Importance 
to have Bomeoue on hand familiar with the location of tba 
tools. 

It Is also Bfllf-evldent that tools should be grouped aroond 
the window In relation to demand, those called for most 
freqnentlj being nearest Almost any bright toolkeeper If left 
to himself will develop this arrangement, as it lightens his 
labors and follows the line of least resistance. 

A tab on the number of times each tool Is taken out during 
B given week would furnish a fair basis for the arrangement 
In general we should have an arrangement something like the 
following, moving back from the window: 



TOOLS. 

Drills, Standard, 

Taps and wrenches, 

Dies, 

Mandrels, 

Roseblta, 

Reamers, 

Broaches, counterbores, 

Dogs. 

Files and handles. 

Snap gages, 

C. clamps. 

Micrometers, 

Pipe taps and wrenches, 

Pipe dies and stocks. 

Squares, 



Straight edges. 

Scales, 

Jacks, 

Snipes, 

Belt punches. 

Special drills, 

Special taps. 

Special reamers, « 

Jigs, etc., etc. 

MATEBIAL, 

Oil. 

Waste, 

Cord, 

Chalk, 

Set and cap screws. 

Stubs steel wire, etc., etc. 



For most of these small tools an angle Iron framework 
should be made as indicated In Fig. 2. This will carry ash 
■helves 15 Inches by 30 inches laclined at an angle of 30 
degrees and gouged out to fit particular tools. Having no 
back It does not intercept the light, and the inclination 
throws the shelf at right angles to eye's line of vision as 
nearly as practical and in a favorable position for removing 
and returning tools quickly. 

Checks should be % Inch round with a ^ Inch hole stamped 
both sides. Pins for them should be straight and Incline 
back about 30 degrees to the shoulder, so that checks will 
Slide back and not readily fall off. For small drills and taps 
■helves should be drilled so that the tool projects at right 
aogle& Stock may be kept on the top shelf or near the floor, 
as these extremes are not convenient for regular delivery. 

Stocks and large wrenches may stand on end in s rack 
slightly Inclined backward or be laid across pipe supports 
above the head. 
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Wig. 1. Arrknaemant of Tool Room, 

Commercial galvanized iron shelf boxes about 6 x 6 x 12 
Inches will be found convenient repositories tor a great variety 
of special and miscellaneous supplies. Anybody who notes 
the gain in neatness where these are used in the modem 
hardware store wll>'«tipreciate their applicability to much 
of the shop's small hardware. 

Waste should be kept under the delivery window on one 
side. Oil for squirt cans should be In a tank near the celling 
and be piped to a cock at one side of the window with drip- 
pan underneath. 

The "carousal"^ or merry-go-round (Fig. 1) has great ca- 
pacity, being four and a half feet In diameter and seven 
hl{^. It should be framed of steel and mounted on ball 
bearings, with a foot brake for stopping quickly, leaving 



the toolkeeper's hands free to seize the required tool. It 
win be noted that the general arrangement puts the tool- 
keeper's desk equl-dlstant between window and door, with a 
receiving bench behind him. 

The twist-drlli grinder, power back saw, rod stock, etc., are 
near the rear of room. 

Stabbs' steel drill and Bessemer rod may be kept In good 
shape In a honeycomb arrangement of ordinary Iron pipe rus- 
ning from 1^ inches to 1^ Inches in size and about 18 inches 
long. 
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pROHT ELEVATJON, 

ri«. a. Tool SMk. 

The exact arrangement must be left to the Individual tool- 
keeper and the particular stock, but experience has demons- 
trated that within this area of a hundred square feet we have 
considered may be kept a complete complement of tools tor the 
largest shop that could advantageously draw from one point 
With the arrangement shown the average walk is cut to little 
more than three feet, or two steps each way. 

When we find an average of two persons waiting, as is 
often the case, at the tool-room, white the keeper Is saunter- 
ing oft to remote corners for common tools spread out at 
random, the saving that can be eOected here is apparent. 

ELH8B E. Wabnbb. 

• • • 

There are a great many hollow metal balls used In water 
columns and safety devices of various kinds in connection 
with steam apparatus, and these often give way at the higher 
pressure now common. Various methods have been adopted 
for strengthening them internally against this crumpling 
action of the steam. Some people have used a light metal 
framework to hold out the sides, but this IncreaEies the weight 
of the ball and therefore destroys to Just that extant the buoy- 
ancy of the float. Others adopt a simpler plan and Introduce 
a small quantity of water Into the interior and when the 
float is heated from the surrounding water the water on the 
Inside ot the float In its turn commences to heat up and give 
off steam. There will then be an Internal pressure to resist 
the external one, and this will tend, of course, as long as the 
ball does not leak, to keep the thing in shape and in good 
working order. I found in a shop down East still another 
way of getting at this, though on lines somewhat similar to 
the last method. It consisted in substituting naphtha or gaso- 
lene for tbe water inside the ball. After the ball was closed 
by the supporting rod, which also acted as a plug, the ball 
was held over a gas jet and heated. Now if there was any 
leak It would 'immediately light up; even the sense of smell 
might detect it, and this was in that way preferable to the 
water.— F. 0. Reman, in Iron Trade Review. 

• • • 

Recent tests have demonstrated that the simultaneous firing 
of several heavy guns is beard 140 miles, and that at a distance 
of 84 miles the reports were bo perceptible as to attract atten- 
tion of people In country districts. At a distance of 61 miles 
the detonations were so heavy as to jar windows in a manner 
ordinarily associated ^V\Si ctna^a.\«.'>\^*Jt^ Tivta-t^n «i.iiss.*.'s«*>- 
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A DBPABTHBNT OF PBAOTIOAL IDBAS FOB THB SHOP 

Oontributdoiia of Unka. devices and methods of dolns work are 

■oUoited tbr this column. Write on one aide of the 

paper only and send Bketahee wben necBseair. 

LATHB FAOE-PIiATZ DBIVEB' 

O. A. Reich, Hattoon, IlL. baa had to turn quite a number 
of oonnterbalanced cnuikBhafte, the counterbalances, of coarae, 
maUns one side heavier than the other when turning them 
In the lathe. Unless the crankehaftB are withheld, the? taU 
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forward awaj from the driver at each half-revolution, which 
most be prevented. A stop Is bolted on the faceplate, and 
two drivers used In connection therewith which are readllj 
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adjustable bo as to divide tbe turning moment equally between 
both arms of the clamp on the crankshaft Fig. 1 shows the 
drivers In posltlOQ. and Fig. 2 shows how they are made. The 
Idea Is so obvious that no more explanation is necessary. 

TBANSFOBMINO OBDINART CALIPERS INTO TBAN8FBB 
CALIPBBS. 
E. E. Cook, Salem, Ohio, sends sketches of a small latbe 
Job which required a transfer caliper for measuring the inter- 
nal diameter, and the device which was made to allow an 
ordinary caliper to be used as an Inside caliper. The piece 
shown In Pig. 3 required boring out, and of course a transfer 
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ru. 4. 

caliper was needed to take the size. The old expedient of set- 
ting the calipers and then ecratching a line alongside of one 
of the legs to reset them by when removed, was rejected as 
inaccurate and unsatisfactory when one desires to keep bis 
tools free from scratches. So the device shown in Fig. 4 was 
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hastily made for the pnrpoie. It eoneiatf of tlio Cnme, i, 
which Is held to one caliper leg by the seticrew, B. Th* •ere*. 
a, IB need as a gage, being screwed up to the other leg whM 
the Batting has been obtained and employed aa a "top wta« 
the lege are opened. The device can be used on both Inilde 
and ontBlde eallpera, 

BIO FOB FIUNO DIBB. 
J. B. H., FrankUn Falls, N. IL, sends a sketch of ■ aeries 
which is marked "diemaker's friend," but which la an»coo» 
panled by any description. The cot, however, ahows Ita bm 
BO apparently that 
little explanation 
is necessary. It 
Is a ailng attach- ^ 
ment tor the lathe 
for rapidity and 
accuracy In filing 
out the interior of 
dies. The vertical 
slld^to which the 
file Is attached Is 
reciprocated by a 
crank held In the 
lathe chuck. From 
the cut it Is ap- 
parent that no 
connecting rod is 
provided for the 
slide, so the lat- 
ter must have a 
"Scotch" yoke to 
compensate for 
the side move- 
ment ot the 
crank. The feet 
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of the frame are arranged to set on the lathe bed, and nit- 
able clamps are provided for holding It firmly In poBitloa. 
The work ia held on a tilUng table. 

BEBOBING THBEADED OYLINDBBS. 

I. B. Niemand says: "We had a large number of cylinders 
tliat we wished to lighten by reboring, bat their lenKth, tbla> 
nesB ot walls, and the tact that they were threaded on boti 
ends, precluded our doing the work by the ordinary methods 
and so we rigged up the device as shown. 

"A Is a cylinder which sungly fits over the outside of the 
threaded cylinder and screws into the faceplate chnck, B. 
Is a locking ring threaded to screw on to the threaded cylln- 
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dera which require turning, and, being held fast between Uw 
faces ot A and B, serves as a check nut on the threaded eyltn- 
ders, which In turn butts up against the face of B. The cylin- 
der is consequently held true In the long sleeve, and la ^e> 
vented from turning by the locking arrangement. The oater 
end of the sleeve Is held In a steady rest. 

"We bored between 200 and 300 ot these eyllndent *xl 
found this device satisfactory." 
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MISOBLLANEO'DS KINEB. 
"Pbos PboruB" sencla a kink tliat he has found veiy valuable 
for BuccessfuU; hardening the beads of cap-acrewB. He has 
been troubled, after hardening cap-screw heads to Tear under 
the wrench, with their snapping off on very slight provocation. 
Bat he found that, by hardening the heads for about one- 
«lghtb inch down from the top of the head only, the trouble 
la overcome and the heads wear fully as well. 



R. W. states that In his work there are a number of 
faardened pieces to grind which are so large and heavy that 
they cannot be swung In a universal grinding machine. A 
very handy and easily-applied device for this grinding was 
devised by attaching a small dental motor with a surfacing 
wheel to the cross-feed of the lathe In which the work was 
awung, and then by setting the motor and grinding wheel 
at dltterest angles almost any kind of surface work could be 
ground. For inside grinding, the motor is placed upon a 
stand at the back about the height of the lathe and its 
lurfaclng wheel replaced by a 7-Inch pulley with a belt attach- 
ment to a grinding spindle held In the tool post With this 
arrangement different kinds of internal grinding can be done 
rapidly and quickly. 



while operated on by the tool, the same as on the shaper. Tlu 
range and accuracy of the tool equal those of the planar 
without the disadvantage of being obliged to reciprocate the 
work. For this reason it haa been found to be particularly 
adapted to stationary engine building shops for machining 
large engine frames, etc 

In the first models of this tool the ram carrying the tool 
slide was operated by a longitudinal screw, the driving and 
reversing pulleys being mounted directly on it. A recent 



A. E. Phillips, Rockford, 111., describes a punch for cutting 
oU gtooves in the centers of centered lathe work to prevent 
cutting the centers because of lack of lubrication. It Is made 
from an old three-cornered file ground to a point, aa shown. 
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Tbe temper Is drawn down to the blue. By its use the life 
of lathe centei;s will be greatly lengthened, especially on 
heavy work, as they can always be kept lubricated through 
the three oil-grooves formed by driving It Into the center after 
reaming. 



Im-l^-i-i^ l-rmt, S.r. 
Ttt. a. Bna Vlaw of Rlobvds P1»D«. 

improvement In the design of the driving mechanism does 
away with the screw and substitutes for it a worm working 
In a rack tbe same as tbe Sellers planer drive. Tbe plan 
of tbe machine in the annexed cut shows the arrangement 
clearly. The rack A la attached to the long ram slide B and 
Is engaged ^j tbe worm B. The shaft carrying the worm is 
driven by bevel gears at E from the shaft carrying tlu 
driving and reversing pulley D and C. The rack (7 operates 
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IMPROVEMENTS IN THE RICHABDS SIDE 

PLANER. 
A machine tool which Is not as well known in the United 
States as it should be is the Richards side planer. It is a 
. tool against which there appears to be a great deal of un- 
founded prejudice, ^ce wherever it has been adopted it has 
generally become an almost indispensable addition to the 
tool equipment because of its range and adaptability. It 
occupies an intermediate position between the planer and 
shaper, having most of the advantages of eacb, with few or 
none of their disadvantages. Tbe work remains stationary 



the reversing belt fingers by the arresting of the movement 
of the pinion K. This pinion normally rolls in the rack. 
but when the ram reaches the end of Its prescribed travel 
stops on the disc Z, prevent its turning further, and there- 
fore the rack is carried along with the ^Va^'OTi. \-»x <sw=pa*^ 
to reverse the dlreoUaii. q1 ■ox'cMa^i- t:t»s. v«a.ti*si^ »A "«>■' 
rack F is to feed the VwA «n. ■«&» «««. *««• ^"^^^^ 
a suitable friction bo-x. BlV M. T&s. o^t*.'«rt '^^'°'^'"^*^ ^xw 
ment ol tbe xam eA. V-tt\Ktm«A\B.V« ■*^*-'*^^ ^j^j^j^^*. -litsi 
tHe handwbBft\ "N. O wcvi O" w& ^'a '"^^^ 
pT0vY4e4 -wVtti e\At».\Ae «A«v»«Lttt «ct«^*- 
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A RAPID GEAR CHANGING ATTACHMENT FOB 
AN ENGINE LATHE. 

The DDTelty o( a gear arrangement upon an engine latb* 
wli«r«bT »ny one of tts change gean may be substituted (cr 
any other upon the lead screw without unscrcwIaK blndinE 
auta, ba&dllng gear wheels, etc., cannot fiUl to bo of InterML 
Tbe eagrnvi&gs. Figs. 1 and 2, present the front and lieail- 
Block end Tlews of a lath* so arraiis«d. tb« g«ar changing 
attnchment of which Involvee some very IntereBttng (naturea. 

Tbo gear changing attachment contleta of a sear box In 



/f~ 



^? 



na. 
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wblob all tbe chango gears arc moDoted, and mease whereby 
tbe gear box may be reaitily adjiiated w> as to hrlng any de- 
sired g»ar Into connection with the lead screw, the Inter- 
medlato and hcadHtock epindic gears being the same as Id 
ordinary latbo practice. Tbe gear caae. which Is shown at A. 
Figs. I. 2 and S, Is a cast-iron box, the cover of which Is capable 
of rotating about a stud 8, Pig. 3. Ht Ite center, and upon the 
Inner aide of wUch cover the change gears are permanently 
located. These gears have extcnElon hubs which are fltted 
Into bearings In tbe case, to allow rutatlOD of tbe gears, and 
are held in position In their bearings by the collars B on tbe 
opposite side of the case. Tbe holes shown In tbe protruding 
eitensloD hubs, as at B, Fig. 2. ar« thg boles passing through 
tbe gear bubs. Tbew bearings lu the gear case are so placed 
that ihe holes are on a circle concentric with tbe case, which 
circle IB 10 line wltb the center of the lead scr«w, so that 
any of tlie sears may lie placed nppoelte the end of the lead 
screw by simply revolving the gear case cover. 

For conDCcUng any cbanse gear to the lead screw, a clutch- 
ing device C. Fig. 1. Is provided, which conelsu of a teleacoplft- 
ally arranged extension of tbe lead screw shaft. This ex- 
tension F. Fig. 3, which is moved by lerer J), is reduced at Its 
end to enter tbe bole In the change gear, a dUtnnce ptjiinl to iu 
width, before the clulchea with which the change gears and 
the extension are fitted, come tn contact with each other. 
Thus, when one of the chajigo gears is connected with tbe 
lead screw. It ceases to depend on the disc for support, but la 
mounted on tbe lead screw as BUbstautlally as If secured to 
same by nut and washer. To connect a gcnr upon the tead 
screw It Is simply necessary to adjust ttiat gear by revolving 
Uie soar case until the hole In Its bub comes In Hoe with lead 
screw and then throw the clutch handle to move tbe extension 
out to lock with tbe gear. For case of adJUBtlng the gear In 
front of the lead acrew a line Is cat on the gear case cover 
which corresponds with each gear, so that by moving the cover 
until the desired lino coincides with a reference msrk on the 
case, thai gear Is In line with tbe clutch ready to be locked. 
By the mounting of the change gears upon the Inxlde of tbe 
gear case an efficient guard Id provided to protect the gears 



from dirt or Injury, all the eight gears b«tng coBeeal«d exeept 
at the top where the Intermediate gear F, Figa. 1 and £ 
me^es with them. 

Since a rafftdent range of foede, or screw pitch*! csuuiot b« 
obtftload by chsjiglng g«ani on the l«lid wrew only, « set of 
three pairs of gears are provided tor attachment at the h«ad- 
stock to vary the speed of the Intermediate gear. Th««« pain 
of gears, one of which is sbovn at £. are each aiTait(ftd In 
small gear cases la a manner similar lo the arranxemeat of 
the change gears In the case, and are attached and clutched 

to their spindles by limply iUp 
ping tbem on until ibelr dutches 
engage tbe spindl»s bavlDg r» 
duced-end section clutches sUn- 
liar lo the lead screw. Tbeie 
pairs of gears aSfon) the follow- 
ing speed ratloa: 1 to 1. S to L 
4 to I. and. when the latter two 
are reversed. 1 to 2 and 1 to 4. 
thus dvlng Ave diCCorcDl opeeds 
to the nxed pinion which methta 
with the Intermediate gear. The 
arrangement of these palra of 
g«ars In Individual eases mak«s 
ibeni very handy for placing lo 
gear or removing, and space for 
those not In use Is afforded ta 
the locker L. Fig. £. Tbe tnter- 
medlato gear, wbloh r«TOlve« oa 
a fixed Stud on tbe quadrant to 
which the handle H Is ofBxel 
Is removed from mesh with tbe 
change gears before ctiaoglDi 
them, by lifting the qtiaoraat 
The quadrant has a projectloe 
on Its lower side, which la mi 
chined to the pitch radius of the 
lnt«rmedial« gear, and as the 
some provision Is made on the gear ease tor each of It* smn, 
it Is only necessary to drop the Intermediate gear until these 
surfaces mnet, and then secure same wltb clamp lever wbn 
tbe desired gear la clutched la position on the lead acre* 
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The range of threads that can be cut on this lathe Is fraio 
2 to M per Inch, and a turning feed from 8 to SS4 turns per 
Inch. Every change required to cut any of the threads or 
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feeds between the extreme llmlta can be made vbile the lathe 
Is In motion. 

TtaiB lathe iB made h; the Springfield Machine Tool Co., 
Springfield, Ohio. Besides this novel gear changing attach- 
ment. It has several other distinctive teatores. It baa a re- 
verse motion operated at the carriage, an automatic stop tor 
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taming and screv cutting, and a friction geared head spindle. 
The friction spindle gearing is similar to that which has 
proved BO Indispensable on turret lathes, and adds as many 

advantages to the lathe. 

• • • 

OOUBSB OF STUDY IN SHOP PRACTICE. 

It Is not frequently the case that we make si>eclflc recom- 
mendations in our reading columns concemisg the purchase 
of any commodity which le on the market and tor sale at a 
profit. We are quite willing, however, to make an exception 
in the case of the course of study In machine shop practice 
that has Just bees prepared by the International Correspon- 
dence Schools, Scranton, Pa., and which is now ready for the 
enrollment of BtudentB. This course of study Ib a commodity 
in the eease that It la tor sale, presumably at a profit, but It 
none the less meets with our heartleat approval. 

The complete course Includes Instruction in general ma- 
chine shop work, and in addition tool making, pattern making, 
forging and foundry work. Instruction in any one of these 
departments may be had, or In all of them, as desired by the 
student. 

We have examined the papers that make up the complete 
course and believe them to contain the best and most complete 
treatment of shopwork that has appeared. The papers are 
Issued In a large number of sections of perhaps 40 pages each, 
and thne, when bound In book form, as supplied to the 
students, make four large volumes with contents as follows: 

Vol. 1. — ^As much arithmetic as Is necessary to understand 
the subjects of the course; a paper on reading working 
drawings; one on measuring Instruments, and five papers 
on lathe work. 

Vol. 2. — Papers on working chilled iron; planer, staaper 
and Blotter work; drilling and boring; milling machine 
work; gear cutting. 

Vol. 8. — PapSTB on grinding; bench, vise and floor work; 
hints on shop practice; tool-making In six papers. 

Vol. 4. — ^pBttemmaking In four papers; foundry work in 
six papers; blacksmlthlng In four papers, including solder- 
ing, brazing, ate. 

We are informed that in the preparation of these papers, 
Including revision, etc., no less than 60 people have been 
engaged, of whom 20 are Bpecialists In their respective lines. 



The papers explain methods of doing work, make ctea^ all 
machine shop calculations likely to arise, and contain de- 
scriptions of many labor-saving devices, methods, etc., of 
great utility. The Illustrations are numerous and were 
made especially for tbls course. They are in the same style 
that has been used by the International Correspondence 
Schools from the first; that is, they are pen and Ink draw- 
ings, most of them In perspective, and are superior to any 
similar Illustrations with which we are familiar. There are 
also many useful reference tables. 

It Is our Impreaalon, In looking over these papers, that here 
is a favorable opportunity for mechanics, and especially 
young mechanics. We have expressed ourselves in an- 
other part of ttalB month's number as believers in skilled 
and well-informed mechanics. We believe the chance 
for the employment and advancement of such Is so good 
that it will pay a mechanic to try to become a skilled and 
well-informed workman, and also that such a one Ib the 
kind that It pays manufacturers to employ. It Is a consid- 
erable problem for any mechanic, however, to know how to 
become a skilled workman. Formerly an apprentice was 
bound out and had the opportunity to learn all branches of 
his trade. Then he became a "Journeyman"; that Is, he 
Journeyed from one town to another, working In different 
shops and picking up valuable information. To-day there 
are several times as many subjects to be nuurtered before 
one can become an "all-around" machinist, as was required 
a few years ago, and unfortunately tew appreatloes have as 
good a chance as formerly to master even the tew things 
that were supposed to make up a machinist's store of knowl- 
edge In times past. The tendency Is towards specialization 
and too often a man is kept on one or a few lines of work 
until he becomes virtually a part of the machine on which 
he is employed. 

Take the case of a milling machine hand. Often a man 
will work for years on a milling machine without under- 
standing what the machine can actually accomplish, and with- 
out knowing how to make the calculatlosB for spirals or 
for indexing. He may not even understand how to set the 
machine for any except the Jobs with which he Is tamiUar, 
this work being done by the foreman in charge. Much less, 
also, will the milling machine hand understand about other 
work. He may know nothing about grinding machinery, 
toolmaklng and tempering, and the set-up for chucking and 
screw machines; the erection of machinery and many other 
lines of work will be unknown quantities to htm. 

What hope Is there of such a one pushing ahead to a 
position of greater responsibility? His only hope Is to find 
out about these various subjects, somehow or somewhere, 
and make himself master of them. It Is for this reason we 
say that in a course of study like the shop course ottered by 
the International Correspondence Schools is an oppor- 
tunity for mechanics. A machinist Is primarily a hand 
operator. He must become skillful with his hands and be 
able to do fine or rough work, as the case demands, within 
a reasonable length ot time, and this much can be acquired 
by any careful and diligent man or boy. Beyond this, how- 
ever, the machinist. If he Is to advance, must become a 
mind worker. He must know about things, he must be a 
student of shop operations, an obserrer, and we believe we 
are not wrong In advising that he become a student In a 
good correspondence course. 

• • • 

On July 7, William W. Tucker, of the firm ot W. W. ft C. F. 
Tucker, Hartford, Conn., died at bis home Is that city. He 
was bom In New Britain In 1838. and at the age of 19 became 
superintendent In a shop at Brookfield, Maes. He was after- 
wards employed by Cottrell ft Babcock, now C. B. Cottrell 
Sons. Later he entered the employ of the Pratt ft Whitney 
Co., ot Hartford, and remained with that company about 
thirty-seven years. He then went In business tor himBelt. 
He was the inventor and patentee of many parts of automatic 
screw machines, some of which he assigned to the Pratt ft 
Whitney Co.; and he received from them for a number of 
years royalties on many ot his Inventions. Mr. Tucker 'h*.-*. 
also the Inventor of several labor-Ba.^-Q.i &w<i\^'f* v« "^^^ ''»■ 
bicycle machinery 
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MILLINQ MACHINE FEBD MECHANISM. 

In our description of the Pan-Amflrlcan Exposition, pa1>- 
llehed In the July namber of Maohincbt, reference waa made 
to the positive feed mechanism of the milling machines ex- 
hibited bj the ClndnnaU Milling Machine Co., ClndnQBtl, 
0., and It was stated that ve should publish a description of 
the device In a futnre number. 

The features incorporated in this mechaniam are: 

— A positive gear-driven feed. 

& — A great range of feed changes. 

o — A means for changing from any one rate of feed to any 
other rate of feed conveniently and without stopping the 
machine. 




ItK- I. ll*ali>nlam m% and of Bpladle. 

Part of the feed mechanism is placed at the rear end of 
the milling machine spindle and part Is encased In a feed 
box at the rear of the column. The connection between these 
two parts of the mechanism is by means of a vertically In- 
clined shaft. 

Fig. 1 shows the mechanism at the end of the spindle^ A 
being the spindle. Motion is transmitted to shaft B by slid- 
ing the gears on B so as to bring either one of them into 
mesh with the proper gear on A; or the gears may be set in 
the Intermediate position shown In the sketch, in which 
case no motion is Imparted to B. This position of the gears 
throws out the entire teed mechanism. The shaft B drives 
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the shaft M. which passes down at an angle and drives the 
horizontal shaft 0, which has two spur gears, as shown In 
Fig. 2. The mitre gears on M are of steel, casehardened. 

Shaft D carries two cones of four gears each, running 
loose on the shaft and driven Independently by the gears 
on shaft C, the larger gear on C engaging the smallest gear 
on one cone, and the small gear on C engaging the largest 
gear on the other cone, thus Imparting widely different 
speeds to the two cones. 



The Intermediate gear E, which slides on abaft F, can ba 
brought into mesh with any one of the eight cone gean on 
shaft D, and from it motion Is carried to the varlooa feed 
screws. Qear E is brought into mesh with any one ot the 
cone gears by shifting the two levers shown in Fig. 2. The 
lower lever sUdes the gear along the shaft F to the desired 
position by means of the toothed sector a and the rack b, 
while it Is brought Into mesh with the correspondl&s gear 
by shifting the upper lever, which moves the entire lower poi^ 
tlon of the mechanism. This Is accomplished by means ot a 
helical groove c on the hub of the lever, which engages the 
pin on the slide R, carrying the gear E and shaft F, as shown. 

By means ot this mechanism sixteen different speeds are 
imparted to the feed shaft F, advancing by even gradations 
from 0.004 Inch to 0.260 Inch for each turn ot the mla- 
dle. The rate at which the machine Is feeding la Indicated 
by the position ot the lower lever by means of raised fig- 
ures on the lever quadrant This enables anyone to tell at 
a glance Just how fast the machine Is working. 

From the foregoing It is plain that by simply Bhlfting the 
levers on the feed mechanism, any one of the sixteen diflerent 
rates of feed may be obtained, and a change from any one 
rate of feed to any other may be mode without stopping the 
machine, since there are no change gears to interpose nor 
belts to shift. Any one ot these rates of teed may be used 
In combination with any of the sixteen different spladle 
speeds, providing, in all, 256 different combinations. 

The spindle speeds vary from 9 to 360 turns per minata 
and have been chosen with a view to secure the proper cat- 
ting speed for cutters ot standard diameters. The table shows 
how well this has been accomplished and also shows how 
these speeds are obtained for the No. 3 Universal machine. 

T»bla of Onttar Dlkmatara kdapied to tba Bplsdl* Spaada famlabad ov tka 
Mo. 3 Unlvaraal Olaalnaktl ICIUar. 
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This feed mechanism Is one ot several new featorw 
adopted tor the back-geared machines made by this com- 
pany. The machines have been increased In weight, and pro- 
vision is made for clamping the knee to the column and the 
saddle to the knee, insuring rigidity when the longitudinal 

feed is used. 

a • a 

The new battleship "Ifolne" has been succesafuUy laonebed 
from the yards of the William Cramp Ship and Bnglne Balld- 
Ins Co., at PhlUdelphla. The "Maine" is 66 per cent llnlahed. 
Her keel was laid In April, 1899, and she is to be ready for 
transfer to the government In eighteen months' or two years' 
time, depending upon the delivery ot her armor plates. The 
"Maine" la a sister ship of the "Ohio," recenUy launched at 
the Union Iron Works, San Francisco, and of the "Hisaoari." 
building at Newport News. She is 38S feet long on the 
water line, 72 feet 2^ Inches extreme beam, 23 feet deep, and 
will have a displacement of 13,230 tons. She Is to have a 
speed of 18 knots an hour. The main battery ot the ahlp wUl 
consist of four 12-lnch and sixteen 6-lncfa gona. Beddes 
this, she will carry eight 14-pounder8, eight S-ponndflra and 
eight 1-pounders, and machine guns. 

a a • 

J. M, Westmacott, of Providence, R. I., a well-knoini manB- 
facturer of gas furnaces, died suddenly on August SOth. It la 
probable that the business will be contlnned by the 



A DBPARTUKNT INTKNQBD TO CONTAIN CORRSOT AN- 
8WBRS TO PRAOTICAL QUBSTtONB OP 
OBNBRAL INTEREST. 

(Hv« aJl dwt&lle mmI aam« kod addraite. The latter aro fDr our 
own oeav«nl«noe and vUI not b« publt«h«d 

"B. LInd" senclB a Bk«tcfa Illustrating k tirobI«ni tn eeArlng 
wMcb be would like to have Bubmitted to our readers for a 
nia.lhHniatlcal (olutlon. Gtren the two gutnt of Mm* dlmm«Ur 
wjib centers at A. and B. and third gear wltli center at C. 




'alto given the dlatance from center to ei^Bter of eacb of these 
three. Deiluc« th@ rurmuln for obtalDlug tba dlBinoter of tlie 
K^ar which wilt moBh Into all tbr«« eli'«ii gears. Suppow. 
also, vfe liaTe thr»* gears of dlRereat dtaoieters. w as to maKe 
a general cjlh of It. 



BABBtTTINO BOXB8. 

Cbas. M. Spencer, PblladetpUa, Pc, vrite«: 

Id the June number of rour paper, Queetloiui and Anowers. 
pave B6, I note that a B. B. aiilca for inrormntlon that will 
abeist bim Id babbitting boxea. Heating la a vtrj good thing; 
and also I tbink he will Qod It well to vent tha box at eacb 
end. Most men, when the/ babbitt a box will atop ererr 
crack as tlsbtly as ther can. which mafaea the box alr-tlgbt, 
wblle the air niuat, on tbe contrarr. be allowed to escape to 
make rociD for tbe metal. 1 alwa/a take the end of tay 
ecratcb-awl and put It at tbe end of tbe t)ox. Then I puttr 
arouDd It and draw out the «cratch-awl carefully, so as not 
to break awar the putty from the rest IJke C. G. B., I used 
to bare some trouble vltb babbitting boxea, but alter vent- 
ing all troublo coaud. 



1. 8. M. D. M.: When ualitg punches for punching cold steet 
Aod inn «e find It difflciilt to punch plccoa that nra tbickei* 
tban tbe diameter of the punch. Can you explain the dim- 
eultr uid give a remedy? 2. Wliac la the be&t motbod of hold- 
ing featbera In sbafttng where tho sudden strain la greaiT 
Should tbe feathers fit tight on the end? 3. 'n'hich la best, to 
straighten a abaft by penlug or by bendiag It under a preas? 
Also la It best to b«at tbe shaft when bending It? 

A. — Assuming that the material used for the punch la suit- 
able to operate on tbo work that la to be punched, the mala 
tbiag Is to have thn punch guided flrmlr and accuratelr ia a 
straight line to prevent side strain. 2. U ia best always, with 
either a feather or a key, to depend eoUnily on the aide fit 
to sustain the strain. When a feather or a key la propor 
tloned properly for its work and flt« snugly on its sides. It will 
cmuae very little trouble unteaa tbe hub In which the shaft 
Bis la too loose on the Ehaft. In the case of a hub being 
keyed to the ihaft the latter should be forced Into the bub 
or else tbe hub abouUl be clamped to the ahatt. A utscrew 
ebould never be put through the hub to bear on tbe key, nor 
abould It be placed diametrically opposite the key. If set- 
•crewa muet be uaed there shoatd be two of tbem. and so 
spAoed that the key and each setscrew will be ISO degrees 
apart. In cam of n. feather where the hub must slide on the 
abaft it Is not poaelble to secure so great a degree of rigidity 
and there Is always the possibility of trouble. 3. It U letter 
to bond the shaft under a press. Penlng affects tbo surface 
ol the shaft ODiy. and when this surface is turned oH tbe shaft 
will spring again to a greater or less extent. Cold bending an- 
avers ever; purpose. 



S. H. T.: Kindly published rules for finding the weight 
of castings by measuring tbe patteras and also tbe weights of h 
forglnga by measareneot. ^M 

A. — The finding of the weight of castings from patterns Ik ^ 
a matter of difllculty since tbe weight of the iwttems varies 
so widely. To find the weight of a casting made from white 
pine, multiply the weight of the pattern by 16; If yellow pine, 
by 13. Thli^ of course, applies only when the pattern has no 
core prints — the casting l^ing a duplicate of the pattern aa re- 
gards weight A better method, where the pattern Is small 
enough to b« coDvcDlenUy handled, is to place It la a box of 
convenient aiie and fill In around the pattern with sand, shak- 
ing it down well and fllilng the box completely to the top. 
Then remove the pattern and level the sand so that the cubi': 
contenis may be readily calculated. Thus, if the box Is 20 x M ^M 
Inches and the sand levels to & inches from tbe top after ^| 
tbe pattern la removed, the cubic contents repreaeateti 
by the pattern would be 20 X 30 X B = 3,000 cubic inehee. 
Multiplying thla amount by the weight of one cubic Inch of 
cast Iron — whlcb IsO.IG pound — gives 780 pounds as tbe weight 
of tho casting made from the pattern. In this case also tbe 
casting mu.'«l be a duplicate of the pauem. If there are core 
prints they muet be allowed (or. To And tbe weight of a (org 
Ing by tOBaauTcmcnt. multiply tbe number of cubic inches by 
0.28. whlcb will givo the result In pounds, since tbe weight of 
a cubic inch of wrought Iron ia 0.28 pound. 
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8. K. B.: fleaae give me tbe receipt for making yellow 
pattern vamlsb In small Quantities. 2. What la the principle 
ot the Wellsbach gas mantleT 

A. — Pattern maker a' yellow shellac vamisb Is made by dl<i- 
eolvlag atJvk abellac In either wood eloohol or grain alcohol. 
Ttie latter Is tbe better and tbe more expensive. The common 
orange shellac Is used, whlcb gives the yellow color.' BleaehcJ 
or white shellac Is not as good tor tho purpose. 2. [n tbe 
Wellabach lamp a Bunsen gns burner Is used In whlcb air Is 
combined with the gas before burning. This makes a blue 
flame, wblcb Is very hot. but which gives very little light. 
Above the fiams Is bung the mantle consisting of a fabric 
that has been Bleeped tn ealls of some refractory earth. When 
the mantle first ignites the labric burns out and leavea tbe 
refractory material, which then becomes incaodesceat through 
the IntenM beat of the blue Kaa flame. It is thla Intandta- 
c«nce wblcb gives the light. Several compounds of refractory ^h 
material may be u»ed for tbe mantle, and (or a list of theB<> ^M 
and tbe proportlona In which the various elements are used ^ 
we refer you to "Practical Oaa Pitting," by Hasluck, a book 
which sells (or a dollar. ^M 
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i. J. W. D.: 1. When patterns have to be made (or a new 
roacbtne Is It good practlca to make one drawing tor botb 
tbe patternmaker and the machinist to work from? That Is, 
should all dimensions be put on one drawing, or vbould a 
separate one be made for the patterumaker? Wblcb Is the 
moat common practice? 2. When a draftsman makea a draw 
Ing which baa to be machined to &l2e should he put the 
finished elses on the drawings without allowing for tbe amount 
of Btoek to be rwnoved in Snlsblng, or should this aUowanc« 
b« made by the pattsmmakerT 

A, — It la very convenient for tho patlcrninaker to have full- 
else pencil drawings furnlshml him ot the details of macblaee. 
from whlcb to work. This practlcs, however, is not generally 
followed, and when the drawings are carefully made there 
Is really no need of It. The patternmaker has in any ease to 
lay out tbe dimensions to full scale on the wood from which 
tbe pattern la made. It fs very nearly as easy to do this by 
taking the dlmenstons from the drawings as by mensurlng 
directly from the tuU-slse drawing. Tbe method to be fol- 
lowed depends somewhat upon what the class of work is. 
Where a machine Is to be designed and only one or a very few 
of tbe machines are to be built. It is best to put all the 
dlmenslona on the drawing. Including botb tho dimensions of 
finished surfaces and ot surfaces that are left rough, the 
radii of the curves of the castings for the benefit of the pal- 
tersmaker, ete. Where a machine is to be built In quanti- 
ties, however. It Is best to put only the finished dlmcBsloas on 
the drawing, as a drawing made In this way Is leia confuBtog 
for tbe macbiolst, who will have to use It over and over. a. 
blueprint can then be prepared e«o«c.V»VVi V'at ••Jo.'* ^a^sxweri 
maker by addtai tn VL \Si% 4\mTO«\OT«. -Cm*^ 'a*. -«'«v -a***-- ^- 
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It la cuKtomarr for tb» pBUerninaker, and not tba drBfta- 
nun. to mAke ths allowance for ttas mclAl to b« rflmovM la 
nalsblss. Tho amount to bo allowed will depend tint upon 
lb* capaclt]' o( tli« machinal fn the shop to reiiiOT« metal, 
and Bocoadlr upoo wbetber the eaatlDgi themselves are strong 
enoogb to wltbstand a beary cut. Tbe custom la growlug 
more asd more to allow (or tbe removal of considerable stock 
and to bavo nacblnoe besTT eooagb to takv oS tbla stock 
wltb one or two cuta. Tbe practice of allowlaic a Tcry small 
amount for flolshlng means that more time muat be taken 
for setllne up the work and for larlng out, preparatory to 
maclilnlns: and that, eren then. It mar t>e ditflcult to get 
under tbe scale with the cutter or tool and that tbe total lose 
of time vlll more Ihnn offset any loss coming from remorlDg 
a larger amount of metal. 
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AniwMtf br v/m. Ba^Mr. Jr. 
6. X T. Z.: What la tbe cause of the alncs In a Lectaneba 
oetl becoming coated with a white allray aulmunce whlcb 
cauaeti Ihp tmttery to cease working? 1 bare four cells iiaed 
for llsbtlng tbe cas. Tbe battetles do not last more than 
aboat three mootba after being; charged. Oo examination I 
Sod that the dncs are coated wltb a white substance, and If 
tbla la rsDOYed ther will work well for a abort time and wilt 
tbeit become coated aealo, and finally the carbons will become 
eoated. 

A.^ — Tbe substance that depoaita upon the surface of the tine 
Is a chloride of sine. The cause ot Its deposltliiB Is tbat the 
BOluUoa becomes so dilated that it ts not capable of dissolving 
the salts. Tb« ctire Is to make the solution stronxer and use 
more e«IU in parallel so as to reduce the strength of current 
through oacb one. The trouble may also be cauaod by not bav- 
ins tbe oonnectlona betwMn the plates and tbe terminal pieces 
clsaa and as perfect aa posalbla. Care should be taken to bnTO 
lb« contacts at thaae points very clmn. and tbe upper ead of 
the carbon and zinc and also the top of tbe ]ar should ba 
coTwed wltb melted wax or parafllae to prevent the salts from 
CTMpIng and thus sborl-circultlng the coll. If short circuits 
develop the cells will soon run down even If the normal worlc 
required of them la lisht. We would adrlse you to try "dry 
cells." Tbay can l»o obtained from any dealer In electrical aup- 
pllea and are very cheap, perfectly clean, and glva no trouble. 

• ■ • 

MINIATURE MICROMETER. 
A miniature micrometer caliper, dcslsned for a watch 
charm, la lllustratei] herewith. It Is onl? 1 Inch In length. 
Is 14 carat gold filled, and the manufacturers, tbe Sterling 
Watch Tool Co.. Rocbeater. N. Y.. guaraalM that it will 
wear (or twenty-Sve yeara. The anvil la adjustable for all 
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wear, aod tbla small caliper Is In every respect a good m«aft- 
iirlng iBHtrumeoL The anvil and point of the spindle are 
of 10-earat solid gold, and take the place ot tbe hardened 
Bteel tlpa on the regular micrometer. Tbe lO-carat gold Is 
mucb harder than tbe 14-earnt; and tbe wear therefore le 
reduced to a minimum, as tbe points ar« of solid gxild and 
show no perceptible wear. It will mrasure accurately in 
thouaandtbs of an Inch, all sites lesa than thrfre-Eixteentbs. 
Tbe metric measure is alao applied to tbla diminutive caliper, 
although tlie manufacturers state that English measure will 
always be scat unless otherwise ordered. It Is sent in a 
velvet-lined leatherette case, and tbe price of caliper and 

ease la %2M. 

• a • 

This number of Uaciu^esy Is the 8rst Issue of Volume 
Vltl. The Indox for Volume VII. la now ready (or distrlbU' 
tlon and will be sent free ot charge to any subscriber apply- 
ing (or IL Address tbe l)n>tFaTiiiu. Paxsa. 9-15 Uurray Street, 
Ntw York City. 



NEW TOOLS OF THE MONTH. 

Und*r chU headln« aro listed new maclilna aod acwU 

when thoy «re lirou«ht out. No tools or appUaooea are 

desartbecl unless therar* atrloUy nowondno do«crlp- 

tloB* are insertwd for adverctslng oonstderftUoas. 

Uamifaeiuivrs win Dnd It to their «dvanCac« 

to nottiy «s whan iboy brios out o»w 

IkroducM. so that ibey may be r«pr»- 

eeoMd m tUe depAFtiB*nt. 

A neat tool has baen brought out by tbe 1.. S. Starrett Co., 
Atbol, Uass., tor use on electrical Instrumenls and other 
small work. The tool Is a acrow driver which la also a aerew 
placer. Tbe point of the screw drtvar is split, making two 
spring blade* aimllar to the nlba of a drawing pmu la 
using, tbe blades are compressed and Introduced into tbe slei 
of a screw, when tbe latter will be b^d by the outward spring 
of tbe blades. The ecrcw can then be placed In pealUoa asd 
given two or three turns and flaally driven btnne with a 
solid acrow driver. 

AUTOM&TIC CBUCEIKO MAOSINB. 

The automatic ebucklng machine llloatraled io Fig. 
one ot the new tools exhibited at BuSalo by tbe Clere 
Machine Screw Co.. Cleveland. 0. It operates upon casUa 
or forging* held In the chuck of the latbe and baa a capadt; 
for work up to li by 18 Inches. 

Tbe machine has (our changes of spindle speed, two with 
open belu and two through tbe use of back gMra Changu 
In feeds range from sero to tbe hlgheat required, it la full 
automatic In all Us movements. Including cbangM of tMd 
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and spindle speed, and It Is designed so that each tool can.' 
have the maximum feed and periphery speed of work that 
It can stand. There are five tool spindles carried by a dlK 
which la capable of rotating la the frame or head that 
supports IC BB clearly shown in the llluslratton. Bach 
spindle la advanced In turn at tbe required epe«d and li 
tben withdrawn and the disc rotated until tbe next splodit 
comes In line with the lathe ceucer. The movements are 
obtained through tbe two cylindrical cams at tbe rear aod j 
of the machlao. Tho cross slide, with tool posts front and. 
back, operates automatically through a cylindrical cam at 
the rear of tbe bead stock. The framt Is rigid and Is sup- 
plied with an oil drip pan and oil well. sJlowIng a tmunUful 
supply of oil to be uaed when the work requires It. Tbe 
Idea ot applying the automatic principle of the screw ma- 
chine to a chticlciug machine for oporating upon work beM 
la tbe chuck is an important step In the direction of coal 
redaction In machine work, and mnchlnea tbat have been 
deelsned (or this purpose are a noteworthy advance In the 
development ot machine construction. H 

CRANK 8HAPEB. 
The Prenttss Tool and Supply Co.. New York City, have 
brought out a new crank shnpor, wbkh, altbougb embodying 
the essential fealuros of tbcir older sbaper, bas several polaU 
of diBtlnct advantage over iU Tbe oogravlng. Pig 2. U a 
view or tbe 2l)-lncti stroke slse of tbe new ahaper. which 
machine is on exhibition at the Pan-American Bxpesltlon, 
A changing plate, shown conveniently locntod at tbe side ot 
tbe machine, was mounted on It by two studs carrying com- 



iaai KMrlng by wblch It is poulble. bj slmplr throwing Id 
tesb one or the other of them, to obUin «lslit cb&ngefl or 
peed from a touralep cone, tbus allowing quick motions 
ir brass and other soft m«talB, or the r«gular speed. A 




matter, after starting the turret to iuota baekward. to 
roTolre the turret whlt« tlie slide ts Id motloa. la this way 
no Um« Is lost In uerformlDg this operallOD. and as tbe 
turret can be raored l>ack and forth at a blgb rate ol ipaad, 
coDElderable time can be saved as coiiii>ared wlih tb« band 
Iravcrs*. 
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flC. S. X*v rr*BllsB 8liitp*r, 

>«l Steadying derloo for the table is furnished in tb« vay 

a knee, shown at the lower front port of tbe macblne, 

,lch mar be clamp»d to the tabl« In unj position in which 

Is set. This otters the advantage of great rlgldltr for 
king heavy cuts. Tbe cbang« 

stroke In this tnnchine Is ac- 

Dpllsbed while IL la in motion. 

' the BmaJI crank ebown at the 

B», the quick return being ob 

■ned by a link motion placed 

tbfl column of the base. The 

irlng In all slies of the ebapcr 

made very strong, and the 
Hving cones are arranged for 
DDdantly large bells. The bol- 
tv conatnictloa of the base an 
|r the ram permits of cutting 
lirvayB In bars or ehafts by 

aMng same through tJtte hollow 
ider the ram. 

UPaOVBUBNT IN OI8BOLT 

LATHE. 
In Pig. 3 Is an itluetracion of a 
-Inch Olsholt turret lathe, such 
la exhibited at Bultalo by the 
lolt Machine Co,. Madison, 
iS. it is direct'conoectsd to a 
Northern" motor. 
new feature of the lathe Is a simple dcvlc« for moving 
turret back nad forwards by power, through the anitlon 
I a hand lever. The l&tlie U cquiiiiieJ with bolb a carriage 
turret and In case the turret has been used find the 
operation Is to be dona with th« carrlagei, the operator 
simply to throw In the lever and the turret will move 
Ck to the proper p1ao9 and the driving mechanism will be 
^owQ out automatically. The operator, therefore, can ctra- 
lue working with the carriage without having to pay any 
tvoiioo to the turret. As the tools on the turret are 
ao that the turret U wvll balanced it Is an easy 



m. 4. Motor aiTUiCMDKit oTLaUw. 

The machlDe at Buffalo Is equipped with the tools tOr 
ftnlshlcB a commutator, and wbtcb show the advantage of 
being able to operata the cartlas* and turret slmulUneously. 
A Qlsbolt tool grinder Is aim oa eahlbltlon In which the 
wheel Is driven by a motor placed on the wheel shaft Tbe 
motor Is dust proof and tbo arrangement Is found very 
eatlflfaetory. 
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NEW VEBTICAL MILUNO UAOBtKE. 

A vertical milling iiiac)ilti« lias been brought out by tbe 
Brown A Sharpe Wk. Co., Providence. R. I., two views of 
which are shown in Ftgs. 6 and G. One of the first machlass 
of this design that wss built Is now on ezblblUon In tbe 
space occupied by this company at tbe Pan-American Bxposl- 
tlan. 

Tbe general stylo of tlic machine and design of frame are 
evident Trom the illuatratlons. The spindle lias a hole Ita 
entire length and runs In bronte boiea, Th« >,«."»»«« \«ii. ^* 
provided with means of cnnn>«vi^NkVS.on V»^ ■«•*«, «.tiA '^3a.« 
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dTlvtcg pullexs run OD pbosphor bronze slMves Instead ot 
directly upon tbtt npindle, thus r*ll«vins tb« IntUr ot belt 
mill. Tvelre eplnille speeds are obtained, varying from 
SB to 1,260 revolutions. These changes are obuined bjr two 
COunt«rBbBft speeds in conjunction with three steps on the 
cone at the back of the machine, and two other speed cbancea 
tbroush a special armng^mont of bells for driving the spindle. 
The main belt paases Troin Ihe cone ehutt »t tbf; rear ot the 
machine and drives the Urge pulley on the Gpludle. which 
gives one of the epeeds. The other one Is obtainod through 
two auilllary belu, oiie ot which rune from the large spindle 
pulley to the double pulley on the vertical shaft at the rear 
ot the column. This belt passca underneath the main belt. 
the latter riding u)ion it ok it paneg over the large spladle 
pulley. The olher auxlltsry belt runs from the nppor 
palley on ttie vertical shaft to the email pulley on the 
aplndle. By an arrangemeat eQabllng the large Bpludle 
pulley to bo disconnected so that It will run freely, and the 
small one made (aat to the spindle, the latter can be drlvi^n 
at a high rate of speed through the two additional belts. 

The vertical shaft at the rear of the machtoe also serves 
to drive the feeding mechanism for the uhle. This mechan- 
tan, shown at A, Fig. 6, la new in design. The various 
changes can be easily obtained by the movement of the hand 
lever B. The lower conn of gears la this mechanism la driven 
from the vertical shaft through bevel and spur gears and 
an upper cone of six gears behind the Index plate ia driven 
through an intermediate gear held by a yoke at the lower 
end ot the conlroUins lever, B. To change the Coed it la 
only necesaary to unlatch the lever and alfde It along to the 
desired teed plainly Indicated on the Index plate, and latch 
IC Into position under the feed Indicated. The feed Is carried 
from this meclumlsm to the table through spur gears and a 
unlverwl Joint. 

The email lever C at the lop of the index plate is tor 
quickly changing the feed from fast to slow, or vice veraa. 
TUa lever cootrola a clutch that engagce gears on the abaft 
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whleh drives the unlverEal Joint. It la poealble to obtain 
twelve feed changes ranging from 0.005 to 0.125 inches to 
one revolution of the spindle. There is a flne hand feed and 
a quick return for the spindle head, both of which are ope- 
rated by one handwbeel abown at O, through a dllTor«ntial 
mechanism that will give either the slow or Ihe rapid motion. 
This Is a simple and novel feature, enabling Ihe machine to 



be used as a drill press for work already lo poaldoB for 
milling. A micrometer Mop. shown at £, is grxdoated lo 
thousandlba of an inch, and conuola the depth of tho cuU 

The lower end of tbe spindle bat a No. 10 B. A S. Uper 
bole and cutters and arbors are held by a bolt passing through 
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the aplndle. The distance from the center ot eplndle l» 
column la 16 Inches, vertical movement of bead. 4 inches. Tli> 
table Is -15 Inches long. 10^ inches wide, bai a tranaverte 
feed of 12 Incbes, and can be lowered 16 inches from tbe end 
of the spindle. The locgltudlnal feed la 26 Inches. 

UOTOR-DRlVtCN VBRTICAL. DBILL PREeS. 

Tbe accompanylDg cut. Klg. T. 00 tbe oext page, lllustratr* 
a <g Inch vertical power-teed drill press, with dlrectem- 
nocted electric motor, which Gould A Bberhardt, NewarlL 
N. J„ have Just furolBhed to tbe United SUtes Navy Yard 
at Nortolk. Vn. Thle machine, which Is the flttfa drill press 
they have furnished to this yard, la fitted with the Eberbardi 
automatic tapping attachment, shown at the left of the iin^i 
spindle. This attachment le used for lapping up to l^r^ lath, 
and work after being drilled may be rapidly moved across 
and centered under the tap by means of the compound traverH 
table. The drive Is fitted with frictloo clutches, abown at the 
rear of the macbloe. to obtain right or left motloii for tlie 
drill eplndle, tor largo tapping. Straight belta are uaod for 
this. Instead of the usual crosseii tielts. the necessity for a 
crossed belt being ov9rcome by a reverse pulley shaft, la addi- 
tion to the driving pulley mounted on tbe aroiatare abaft of 
the motor, which la coupled to the armature shaft by a 
plDlon at ite end. 

The portable compound chuck shown at the top of ths drill 
table la used In connection with the drill presa for vertmi 
proOllng or mlllUg dies, punebes, came and other trr«gvbr 
shapes, and reduces the nece»tttty of a special mar.hlae tor 
that purpose. The table and baae plate are large and auBl- 
cleolly braced to maintain perfect rigidity tor the machine. 
The column la practically one casting, and together wltb 
back brace forms a very strong conHtructlon, the back braf* 
to the column counteracting Ihe pull ot the cone belt and 
tbue praventlng any possible aprlDging or deflection. As 
index U placed on the feed rod. which tells at a glance th4 
proper feed for any size drill within the range of the oia 
chine. Thla toed Is entirely Independent of tbe drill aplndle. 
and changing the epeed of the drill does not affect the teed 
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arrutB«awDt. Also «o autonntic stop and depth eaeo Ibrowt 
out th* feed after (irlll has reacbed th« required aepm. Tb« 
back gears are arranged so Ihat onn movement of a lovftr 
rtiU-aHes thr cone from the alialt and engage* tlir K«artng, 
and chaDicea tbe feed ten times coareer. wblle one mavement 
in tb« oppcwltt dtr«etlon dlBtingilgea lh« gearing. Tbo aplndle 
baad la verllcally ailjuniable, and can tie raiaed or lowered 
and clauipeJ in pottttion. A stjuare quill is tuscd in plac-e of 



««V1 



wig. t. KlMthkrai Drill fr«ss. 

die usual round slldfne barrel, vrhk-h adds to Ili« rfgfdlly of 
the tplndle )n boring iluip and roucb holes. F««dlng c«n 
te doao auto mat Ically. or by hand, up or down, separately 
ihrouRb tbe head tho entire length of planed surface on tbo 
stumn. or independently thraugb the rack on the quill. All 
sges are made fron tbc front of machine, thus allowing 
lie operator to remain In the one poaltton. dlrocUj before 
hla work. 

OOUPBJESBION SHAFT CODPLINO. 
A novelty la the vay of a campr^sslon shaft -coupling Is 
Ehown Id tbe accompaaylnR lIlustratlonB. Figs. 8 and 0. 
Fig. 9 shows the parts of Hie eouiilltuE separated and Fig. 
S ahowa tbem assombled an lh«y appear whoa In unc. Tbc 
coapllng eonslstB of a coupling proper, which resemblea a 
pullsr wltti Its but split into three parts, to allow each 
belDg forced Inward agninat the 
shafting. A smRll amount of radial 
luoUon is permltlad la th«tte parts 
of tb« bub by tli« peculiar arruice- 
meotot the spokM shown In Fig. 9, 
the Bpokec being mt taniccnUallrto 
Iha hub Insceiad of radltilty. The 
QUtstde of lb«> hub l» turned qft ta- 
perlDg on each end and compression 
collars, or aangea, shown also in Fix. 
'J. are turned to (It snugly on their na.». 

tapering ends. Then, when 11 Is desired to u»e the coupling, 
the eoapling hub Ir brought over the Joint In the BhafUng and 
ilifl compresBlon flanges drawn togetbcr up i^ver the hub ends, 
by tJic bolta shovm. which wsdg«s the hub eecUoDs flnnly upon 
the shaft. Thuc the coupling Is effected by the friction due to 
the lateste pressure upon the shaft, nod no keys are required, 
which (S a great (.'onveiiient.'e, as it can be ordered an<l [>ut up 
nitliout any exlm HttinK- 'Hic coupling is uiunufnctured by 
the W. P. Oavis M«ehlne C5o.. Bochester. N. Y. 



NEW" PRONY BRAKB. 
Tht Mechanical World deacrlbea a. new Prouy brake which 
IB to nee In the worka of Siemens ft Haiske, CharlmCaaburg. 
OArmtiny. Th« lover arm is plrotod at A. Tho band carrying 
the brake blocks la connected to the lerer at D and B. The 
brake blocks are hollow and pravldvd with Internal water 
circulntlon for cooling. The faces ot the brake abo«« are 
smeared with tallow, and no water la allowed on the friction 
surfacex. The block B. to wliteh the bund la attAcbed. 
mows In iL curved blot, being controlled by thu ocraw and 
handwheel s. A turnbuckle is provided Id the baud tor] 
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tlghteDlng the grip of the blocks. A Teiy close regnlaUoii 
may b« abtalnod by meant of tho varlona adJustineaU, since 
the coeflldent of friction fluctuates very slightly owing to 
t'X[^p||«nt luhrlcailon and at>eencG of water from the frlctloa 
mii-f^ces. It la necessary that the center M of the shaft, Lb« 
jilTot at A tod the point of attachment of the weight to the 
leir«r all be In the eame stniicht Hoe parallel te the ground 

line. 

• • • 

The Hamburg American steamer DeulscAIand sailed from 
Now Vork July 11 and arrived at Plymouth July 17, making 
the trip In S days, 11 houns and S mlnulco. Wblle this Is 
not the quickest tilp made by the Deuttchiand between Sandy 
Hoo)( and Plymouth, it is Hie best record for the lo&g course. 
On tbls trip she made on awnise run ot I3.G1 knots ta hour. « 

• ■ • 

PAN-AMERICAN SEARCH LIGHT SIGNALS. 

Signals from the 30 inch senrch light, on the Electrical 
Tower of Ihe Piin-Aincrlcin Expoaltlon, were sent to Niag- 
ara Kalis, July 25th, by E'rof. Oeo. K. Sever, Superintendent 
of Blectrlcal Exhibits. In the presence of the electrical Jury, 
tbutt (1«![»oiittlratlng the feulbllity of this method of sig- 
nalling St ntgbt. 

Since that lime search light signals have been sent from 
Buffalo to Toronto, n dlatanre of 58 miles, through arrange- 
ments completed by Prof. Sever In co-operatlou with Mr. 
TVm. 3. Aldrk'h. consulting electrical ciiglneiT. of Toronto. 
The first trial was made on Ihe ovening of August 9, with 
clouds over Toronto. The local lllumlnatloa of the over- 
head sky by the nlMtrlc arc light In the streeit of Toronto 
elTectnatly prevented any discrimination being made between 
the local and tho Buffalo Illumination of the clouds. The 
second trial was made on tlie evening of August 13. with a 
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perfectly cicur almospbere- Owing to tbo smoke settling 
down over the city, no alcuala could be discerned from the 
top at the Municipal Hall Tower, Toronto. This was the 
prearrattgeil objective point for both experiments. 

Special long-il letHDce communication was arranged betweat 
the top of this tower and the Blectric Tower, at the Pan- 
American, tbroiiKh the courtesy of the n«!l Telephone Co- 
ot Unlarlo. represented by Mr. K. J. Dunstan. of Toronto, «o 
that every detail of tho experiment t^iuW \a(ft 1,'?S»i^»ift>.. "^C^st 
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Bpedal Instnictlona were to depress the search light to the 
lake horizon, bearing on the Municipal Hall Tower, Toronto, 
then to sweep thfe horizon a definite angle, to the right and 
left of this bearlpg, and later to elevate and depress the 
light at the original bearing. All of these signals were ver? 
clearly discerned during the second trial two miles off shore 
from the city. 

• • • 

FRESH FROM THE PBE8S. 

Thz Tkxtilz WoKLt>'B Official Dibbctoby for 1001. PablUhed by 

Oulld ft Lord, 620 Atlantic Avenue, Boston, Mau. I'rlce. Ilnen-i.'ov- 

ered edition, |2 ; boond In cloth, S2.C0. 

Tbla 1b a most valuable work of reference to everyone Interested in 
tbe textile Indnatrlee, and la divided Into Bve parts, as follows : I'Hrt 
I. — Textile Uanufaeturen. rart II,— Agenia aniJ Uuyers of Textile 
Fabrics, rart HI.— Dealers In Raw Materials. Tart IV.— The Yarn 
Trade Index. Part V.— Classified LIsU of Commleslcinand Order Mills. 
D^eins and Flnlablog BstabllshmentH, eti'. 

All tbe textile establlahments In tb« United States are arranged by 
location alpbabetlcally under States, Cities and Towns, with maps show- 
Idk the location o( tne textile mill cities and towns In tbe principal 
mannfacturtos states. The 1001 edltlun contains a yarn Index, com. 
mission mill list, shoddy mills, and man; jili'tiires of lallls^all fea- 
tures of valne and Interest to those In the tcitllc tradea. 

The directory Is In every sense an original work, all the flrms rep- 
resented being verified by actual personal and mall canvas, so that 
no "dead timber" Is represented. Kvery effort haa been made to have 
It correct in all details and to Ibsure Its accuracy a reward Is ottered 
lor the lint discovery of all omitted firms. 
A Haxd Book fob AppBBNTiciiP Macbi.sibtb. Edited by Oscar .1. 

Beale. 141 16mo paxes, bound In cloth, fully Illustrated, Fub- 

lUhed by Ilrown & Sharpe Manufacturing Co., Providence, K. I. 

Price CO cents. 

This book was primarily issued for the Instruction of the appren- 
tices in tbe shops of tbe Rrown \ Sharpe Manufscturlug Co.. but 
nntil tbe appearance of this edition bad never been published. It 
has been Issued to tbe public In response to the general call for a 
work of this character from tbe apprentices and others In tbe 
machine shops of the country. It may also t>e read with profit and 
Interest by almost any experienced raachlnlst. 

The various subjects are i Care of Machines, Tools and Work : 
Centering and Care of Centers : Turning. Reading Drawings. Meas- 
uring, Lacing Belts ; Signs and Formulas ; Drilling, CounTerborlni;. 
Tapping. Cnitlng Speed ; Tbe Screw and Its Parts ; Figuring Gear 
Speeds; Figuring I>ulley Stieeds : Change Gears for Screw Cutting; 
Angles. Setting a Protractor. Worklns to an Angle ; Circular Index- 
ing: Straight Line Indexing ; BobdlvldlnK a Thread, etc. 

The subject matter Is trrated In a plain and simple manner, which 
makes It easily comprehended by anyone of ordinary education. It 
Is a book that ihonld be ponular with young machinists, as we know 
of no reliable work of > similar character which contains so much 
mechanical InlSrmatlon gotten up in convenient form to sell at so 
low a price. It wonld undoubtedly be a profitable Investment tor 
many of the large machine building firms throughout the country tn 
place thla book Ih the hands of their apprentices, aa tn no other way 
could tbey Impart to sucb employees so mnch reliable Information at 
■o little expense. 

ADVERTISma LITERA.TUBE. 

We have received the following catalogues and trade circulars: 

Walworth Mfo. Co.. Boston, Mass. Pamphlet of the Van Htone 
pipe Joint. This Is a pipe Joint wltbout threads or rivets, and Is 
adapted to extremely high pressures. 

Stow Mm. Co., Blnghamton. N. T. Cataloffue No. !i. descHpttve 
of the Stow fiexible shaft, and the Stow muKl-sneed electric motor. 
Illustrations are shown of many applications of both. 

Bock WILL ENaiNERHiNO Co., New York City, Catalogue of 
fnrnaces for the heating of metals or any other materials by use of 
any desired kind of fuel. A specialty la made of oil or gas annealing 
and hardening furnaces. 

Buffalo Foboh Co., BnlTalo. X. Y. Pamphlets of the RutTalo disk 
wheels for ventilating, cooling and drying, and steel pressure blowers 
for all service requiring high pressure air blast. 

NoxTHiiBN Esi!iSEEHiS(i WoBKH, Detroit. Mlch. Catalogue No. Gil. 
descriptive of the Newten cupola. The featuri-s of the new design 
and their patented tuyere system are described. 

Fbanklim Machine Wohks. Phlladr>lphla, Pa, Catalogue nf plain 
milling machines, cold saw ruttlng-off machines, automatic saw sharp- 
ening machines and horlzuntal boring machines, 

Bmpibb Rsoinb AMD MiiTOB Co,. Orangeburg. N. Y. Catalogue No. 
2, descriptive of tbeir Empire air tools. Including pneumatic chain 
bolsta, drills, reamera, center grinders, crane motors, winches, etc. 

Naw Havbn Mfo. Co., Nev Haven. Conn. Catalogue Illustrating 
their Iron planers, engine laches, drilling mai'hlnes, slotting machines, 
boring mills, and automatic turrctii. 

Lewis Tool Co., New York City, Catalogue No. 0. deacrlptlve or 
the I..ewls double steel sliding bar vises. These vises are made In 
all styles ol adjustable back jaw. swivel base, self-adjusllng. quick- 
acting, etc. 

Ajax Mpq. Co.. Cleveland. O. AJax red book. di>Hcrlptlve of AJax 
upsetting and forging machines, bnlt heading and rivet making 
machines, bulldozing and bending mac^hines, nut machines, and nut- 
lapping and hot I -threading machines. 

WiLMABTH A MciRMAN Co., Grand Rapids. Mich. Catalogue descrip- 
tive of the New Yanki^ drill grinder, and a folder descriptive of the 
Wllmarlh frk-tlon counterBhaft. which was recently described In these 
columns. 

Brckbb-Bbainabd Mii.i.iNa Macbinb Co.. Hyde Park. Mass. 
Catalogue No. S.I of vertical milling machines. The advantages of 
vertli-al spindle milling machines are outlined and numerous views 
of its work arc shown hy photographs. 

Thf AsnKnsdN Toul Cn,, Andprson. Tnd. Catalogue of the I*a 
electrl< ally -driven unl vernal grinders. The hcadstock spindle and 
Ihe grinding heads ere each direct driven by separate motors, wblch 
allows Ihe greatest flexibility. 

J. T. Si/icoMn A Co., Providence, R. I. Catalogue of machinists' 
tools, comprising mlirometer calipers of all sizes, tulio and screw 
thread micrometers, special micrometers, depth gages, standard end 
meaiinrea, etc. 

The Cini'Ano Fi.nsinT.K Shait '''i.. Chli^ago, 111. llluBtvnted 
ealalopup of the Stewnrt gas blBM fnrtini'i's nnd n.tnrv presjitro 
lllowerM, A very cnmpU'le line of gBM fiiriinf™ Is presi-nted. Inchiillng 
miilTle furna'^es. cruclhle and forge fiirmii'e». cnse hnrdenlng and 
nnni'aling furnmes. and aiitnmollc fiiinniea for a giiai varleiy of 
work. A nnvei tempering fiirnaee Ik deserllH'rt. In which n criii-H)le 
of melted iH'ef-tallnw Ik usi'd f'>r drnwlng lemperi. The melted 



tallow may be maintained at aoy dealred temparatnra bj feMplai a 

Eyrometer suspended In it, and tana the temper to wblch a tool vB 
t drawn Is reduced to an absolute certainty. 

MANnFACTOBEBB- NOTES. 

The Nobwalk Ibon Wobks Co., Sontta Korwalk, Conn., ara addiff 
a large foundry to their eatabllsbmeat. 

Mb. Fkederick Hbothbbbood has been appointed inaDaswr of tfes 
foreign sales department of the Ballroad Supply Co., with headqnarttn 
at their New York store, 106 Liberty St. 

Bau LAaBKLOF. Importer and exporter of tools and maChliMTT; 
Stockholm. Sweden, announces that be has started a macUne tersu 
and Is open for all qnolatlons for all kinds of maelilna tooU, aai 
wishes to receives catalogues relating to same. 

The Phu^dblpbia Machine Tool Co., Philadelphia, Fa., iatetm 
us that Mr, GuB. C. Henning, tbe well-known engineer and apaelalW 
on testing of meials. baa made them sole agaata tor bis Mp«iat^ 
which they will handle with their regular testing machine Ttnslnsat 

The Standard Tool Co., Clereland, O., have Jnat iMued tbclr naw 
Red Shield catalogue for 1001. This lllnatratea many aatlrely naw 
tools, and contains some useful tables and general Information and 
a very convenient telegraphic code. It also contains price 1Mb 
covering all the regular sites, with a complete Index at the end. 

The Kilbouhke & Jacobs Mfo. Co., Colnmbaa, O., anootiaca that 
they have recently Issued several new catalogue*, as tollovs : Mo. T, 
Nu, 31, and No. 3.1, Illustrating vehlelea of all kinds for traiupoitlag 
baggage and freight. Among these are aklda. mine, tolll and fBdn» 
trial cars, dump cars, wheelbarrows of all kinds, etc. 

The Scrantun Cobunpcm and Bmebt Wheel Co., Scranton, Fa, 
are now occupying a new factory and office building which tMf 
have recently erected on Capouse Ave., Scranton. A feature ol tbde 
ahiaHlve wheels Is that the.v are so designed that It la InpoaalbH 
fur a wheel to burst In a way to result In Injuries to tha operater. 

THE WiLMABTH A MoBUAH Co., Grand Rapids, Mich., atate that 
late In July thej received in one day orders for fourteen "New 
Yankee" drill grinders, several for export, and four machlnea for tka 
V. S. government. They also state that Baker Broa. Toledo, 0., 
have contracted with them to furnish tbe Wllmarth friction Clatcb 
on their line of keyseaters. 

The Uinhrb Maoiiikb Co.. Newark, N. J., soccessors to tbe HewaiK 
Machine Tool n'orks. have been awarded tbe contract lor the tntlt* 
horizontal boring machine equipment Of the Urltlsh WeatlBCbonw 
Co.. Manchester. The present order consists of three 6-tOot taUa 
machines and three large double-head machines for boring tlw atrstt 
car motor frames. 

Mr. Jaues C. Uehphiu,, formerly In tbe employ of C. B. CBt> 
trell ft Sons Co., Westerly, R. I., announces that he has started la 
business under the firm name of tbe Rogers ft Hemphill Machine Oa, 
Alfred. N. V. Tbls firm will be engaged In the manufactiire of 
machine coots, and at present they are making a apeclalty ot vartleal 
boring and turning mills. Tbe I'rentiss Tool and Bnpplr Co., New 
York, are their serilng agents. 

The Naw I'bocess Raw Hide Co.. Syracuae, N. T.. have raeclTad 
a contract from the United States Mint. Philadelphia, for six New 
Process nolaeleas pinions IS Inches diameter, 6 Inches face. TheM 
pinions are a part of the equipment of the new mint bulldlnc, the 
machinery for which Is Just being Installed. They are to be used 
for transmitting power from a 60 Aoree power motor to a 10-lncb \a 
8-Inch rolling mill, and will run ITS R. P, M.. meahing Into a dO-lneh 
Iron gear. Six armature plnlnna for tbe aame motors were alBO 
shipped by tbe company recently. They are 12 2-S Incbea diameter, 
4 fnches face, and will run at a speed of G2G B. P. M. Tbe com- 
pany has Just made a shipment of 24 pinions to tbs Sao Panlo Ugbl 
and Traction Co.. Sao Paulo, Brazil. 

Manmno, Makwkll ft MooBE, New York, inform na that Mr. 
Walter M. Wood, formerly associated with the Nlles Tool Worka. 
has now accepted a position with them and will represent Manning, 
Maxwell ft Moore, operating from their new store, 128 OIlTar Bt. 
Boston. Mr. G. K. Randies, formerlv with the Pratt ft Wbltae* 
('o.. Hartford, Is now representing Manning. Maxwell ft Hooie at 
their Philadelphia office; and Mr. David Hunt. Jr.. formerly connected 
with their New York office. Is now representing tbem at the Cleve- 
land office, located In tbe Wlllismaan Building. 

The Buffalo Foboe Co., Buffalo, N. Y., have, tn addition to tbelr 
chief exhibit at Machinery Hall, several other Installatlona on the 
Pan-American Exposition grounds. In the building dealgned tot 
the ItulTalo Historical Society they have installed a complete flia 
system apparatus for heating and ventilating, the fan being ao 
made as to give a complete change of air every ten mlnntea. In tbe 
service power houses tbey have placed a 17 i 28 x IS Bntfalo borl- 
zontal tandem comjiouaa engine with automatic flywheel governora 
and self-ollIng system. Also a Ruffato mechanical Indaced draft 
apparatus. In the Klcctrlclty Building they Installed two SO-lncb 
down-blast steel plate fans driven by Induction motors. 

CHAaijf.<« II. Bkhlv & Co., 10 and 12 N. Canal St., Chicago, IIU 
report that they are receiving many orders for chucks, vtaea, power 
hack sawa and general suiinltes. They state that they have never 
sold as many Gardner grlndcrH and Iieelv band machlnea aa at tbe 
present time, recent shipments having been made to New York. 
Pennsylvania. New Jersey. Massachusetts and Rhode Island. Tbv 
call special attention to tbelr new spiral paper circtea to be naea 
on Cnrdncr grinders. Ttiey are now able to produce abrasive circle* 
suitable for work on steef, cast Iron, drop forglnga, malleable Iron. 
aluminum and the alloyed metals, eutta percha and wood. Bamplev 
of these new circles for trial will be sent to users of their macoliie 
without ebarge. When ordered, state metal to be ground. 

TiiK Amekican' School of ConBERPOKDENCB, Boston, Maca., wlab 
to call attention to the fact that they will withdraw tbelr offer 
of a free scholarship on September 34i next. This free •cholarshlp 
Is an excellent opporliitilty for the ambitious mechanic to obtain 
a technical education, Tbls school makes a specialty of steam, elec- 
trical and mechanical engineering, beating, ventilating and plumblns, 
and mechanical drawing. They state ttiat tbe courses have been 
carefullv laid out by prominent edutntors and engineering exiMrta. 
and embrace every subject required by the up-to-date engineer and 
mechanic to master the theoretical details of bla daily work. Tbv 
tuliion hss been placed low so that no mechanic shall be dabarrrA 
from receiving the benefit of tbe course. A handbook describing the 
BthiKil's methods and courses will be sent to any one on receipt ot a 
postal card request. 

The Nicholson Fii.r Co.. Providence. It. I., annonnee tbet they 
have purchased of the J. Barton Smith Co.. I^'ourth and Somenk't 
Sts., Philadelphia, I>b.. the file and rasp manufacturing bVBlBFse 
heretofore carried on by thera In that city. Including all of the 
machinery, tools, stock ot goods, palents and goodwill of that com- 
pany. Payment should lie made to the J. Ilnrton Smitb Co., Phile- 
delphla. Pa., for all charges by them prior to August 1, 1BI>1. 
Kemlirnnccu for nil bllln of files and rasps rendered on and after 
August 1. 1001, HM well ns all orders, shnuld be sent direct tO the 
Nicholson File Co.. Providence. H. [. They solicit the continued 
patronage of nil those who have handled the file and rasp prodneta 
of th" .1. iinrt'in Smiih ('«.. Hsunrlng lliem thnt the quality of thene 
gneils will lie mntnlalned In every particular, and that their bnslneae 
shall receive their prompt, careful and ciuirriiiuB attention. 



^ ^^X^^V^l^i^^^?'^^^^!^ 



^'■' 



-:Ss.<%Si!-5VS:; 



'■<^//^^^'^-^-^''^'i^\-^^^^^''4^^i^\ 



b€VfriJV^W4ib4'fcCjfc'bClfc'fafcik'WV«^k;%'%iltfrVfVfe'«VOy 




^V ^V DOMESHG EDmON.-A[>VL*RTISIKG INDEX PAGHS Z7-29. 

Machimery 



X i Vol. 



5. 



OCTOBER, 1901. 



No, 2. 



PUBLICATION OmCE 9-15 MIBRAY STR[[T NRVYORK 

PPACMJOUPNAL roHll[ MA«!J10P 

' ONE nOLlAP A YEAR - TEN CENT5 A COPY 







QIIET RUNNING 
GEARING 



in tlic*c fUjs of Iiij^li sptrd gciruJ iiiai:hincry is no longer a. luxury but a 
ni-cussity in an up-lo-datt machini- shoi), factory or mill, tsptiially (S 
thU true wlicrc mat^liincs arc driven by elv<:lrii: muUjns. .And ^tcr cxhAusL- 
ive icsts the leading m.iniifacmrcrs of the couniry, those nntctl for using 
only the best ol evefythiop (or thtjr machines, have adiapwd 

NEW PROCESS PINIONS 

as the (Mly mcan!i of nhuiniRS NciimjIcss Ocarin^ of satisfaci(ir>' durahil- 
iiy. It is uj(on ihe jliovf menii^jntrd teMs that we Ita&e out well kiiown 
claim "As is stttl to iron b-"* is New I'roct.-s* Raw Hide lo all otJicr Raw 
Hiile." W'c in^ke bolli npurs and hevel» up to 40 in. diatnL'tcr. ;iud have 
pinions in openLiion transmitting over 400 horse power. Descriprivc cau- 
luguc sent for a postal card. 



THE NEW PROCESS RAW HIDE CO 

SYlUCUSe. NEW YORK. 
WC ALBO MAKE METAL CEAR8. 





And, 




Radial Drills. 



This cut shows our latest 1901 mcKlet 

3 ft. Arm Combination 
Radial Drill 

Gear Driven. Tappinj,'' Attachment 
in 1 lead. Swinging Tahle with Tight 
and Loose Pulleys on machine. 



Writafor cJn^uluTHaR'J <»UIn);s ■liowlug 
oar fiill llfw'iit 

Radial Orills. Multiple Spindle Drills 
and Boring and Turning Mills. 

Baush Machine 

Tool Company, 

Spriagficid, Mass., U. S. A. 

AKCSICAK AOEMTai WuiiiiaK, Mnswall A Uoorv^KMr 

York,llannn.Cliteva, Pf(i»b«rc. CJ«««tBndasd >Uta. 

PoKKiao Anwmi SctU-. S'Xmk'IiiIhiI a Co.. l^llti'^, Btw 
i;tiiu CburcUiU a C" ' 1 a, Blmimiclwtn (ila^- , 



Bi«, JfitBCbcfter. 
locDmacn A Snlui. 
Roe M»r(cl, rtrts- 
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"Tfcio 
Wrenches" 

Wnic*, Hiad 
It bin I>il(k- 
fi(«( •( boll. 
Ktn Una anJ 
Chtajttr thsa 
htti) drop- 

tc>I>l|i9<>l 
•■ Wnixh 
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*atlern Makers and Wood Workers 



ran find no l>?Ht>r I'>il for their worl; lli.-m 

IXltMS COMBINATION TBINNEK AND MlTHli CUTTER. 

It isV«itTftte, ^•airily adjusted, unA -mW cat 1U17 uigle 
or mitre alyil [itiinc tbt; f»ti* (ff foiir tlilTuretit tingles or 
V Bquar« nt tAtp setting. Also Cote Boxes nod Tenonins. 
^^0 Bi»e. No.D and Nn. 0, 

J? L. TYLER, 

9AI WwhlaKtOQ Street, Lynn. nuH.. U.3.A. 

/-(.*r»w,i^fi#:.VTN >;-.t«iiHT, T'r..t.!cT,. KnrlBtu!, 

/^Si/z-^'X!:^-: _ ' ■:.' '■:"'■■"■ '' c. 7»ia« 





The Fellows 

Gear Shaper 

is not an experiment* Two yeari 
of test has proved that it U twt 
only theoKlically correct, but b 
practicallr the most efficient (fear 
Cotter on the market. Afk the 

FELLOWS GEAR SHAPER CO, 
Springiield, Vt., about it. 



HIGH 
GRADE 



SHARERS 




Triple G^artd 81ta)ietit: 

■SI in., 0-* in., ant* 88 in stroke. 

JOHN STEPTOE ft CO., ClaclWMtl. Ohio. 
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THE WE8TINGH0USE ELECTRIC & MFG. CO."S WORKS. 



BOMB INTBREBTING THINGS SEEN AT THE IMMENSE MACHINE SHOPS OP THIS COMPANY. 



A few miles out rront tbe emokir dtr of PlttsburE. oo th« 
line of Uit P«nn8TlvBDiu Rallrond. oro tlirco sr«al manu- 
r&cmrlRK «subllubmeaL& beariog the name of WesUDghoiuo, 
and noted the world over for th«lr enterprlte and iirosr«s>lre- 
,aees at well u tti«lr pntilucti; — tb* Weiit1nKbouB« mectric 
id ManufftctuHnfc ComiMkny. atioul tweire mlloa from Pitta 
barg.-at East Ptltsburii. Pa.; ttu> Westlngboiua Machine 
COB)p«nr. of tb« sam« plac«. and tb« W«cUDsbou8« Air 
Brake Company, located about two miles turtbcr cast, at 
Wltmerdlng. So well known ara tbe productii of tliMQ plants 
that it Kerns ecarc«ly neceaeary to slate that tbe firAt-nainod 



feet Ions. Tbo narrower section la tho warehouse ai 
power bou>«. Tbe shop proper la divided Into four sectlooa 
of approxlmatelr equal width and 1,500 t<M long- The first 
floor Mctlona are letttireil A, B. C. D. and will be referred 
to hereafter under that deslgnstlon. Two o( tha Mctioni, 
B and D. hare a clear open space from the floor to Uie roof, 
and are used for Che erecMon of larse electric geaerators, and 
Also contain the heavy stationary and portable toola aaad 
In their construction. Tbe eectlons A and C have two floors, 
tbe upper floors, eecllone G and F. betog tbe Eame. of coursa., 
as galleries to the Roors in seetlona B and D. Deyond tl 
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plaot makes electrical mncblnery and apparntas; the second, 
■team and gas aaglneB. and- the third, railroad air brake 
■pparatua. 

The WeatlDghouM Ctectric and Manufacturing Company. 
the subject of tbe following netea, ta one of the largest elec- 
trical manufaetarlng companies In the world, employlnK In 
tbe Kast Pittsburg aatabllshotent alono between 6,000 and 
T,<IOO poople, of wbom about 1,300 are womea. and having 
■ abop floor ipnoo aggrvgattng about Z3 acres. The main 
worlu building Is 1,200 feet long and 3T0 foet wide. It la 
more properly two distinct structures, bavtng a common 
(Ireproof division wall which divides it longitudinally into 
two parts 295 feet wide and "tC feet wide, and each 1,^0 



main building from the works' othce are tbe new coppi.-r 
shop, a building 600 foot long; tbe blackKmith shop, btn&B 
foundry, the theet Iron puncbisg and heavy copper beading 
depanments. casting ecorage. carpenter shop. etc. All tiie 
ahops art of modem construction, well lighted by many 
windows and skylights, and, of couree, are electrically lifted 
at nlghl. They are heated and ventilated In winter by Iha | 
forced circulation of hot air. 

All tbe machinery Is driven from one central aLaUon, and. 
with the oxerpllon of tbe comprasMd alrdrlven tools, they 
are driven by electrical tranamtselon, the polyphase system 
of generators and motors beViw& \iii«A. '«\>C«l >»* *»KfcVi.'s«. «*. 
IbftW u««e«ftkTi tot vti* t^vtrtoXtiT!^ «. VRfe "iX vtw««*».-v. w:»^Jjj 



ecatter«a ttirougboul tbe work*. The cranes are fluppllvd 
with dlMCt curreut at &50 valie. The power houM It TS feet 
wide by 266 loni;. the rDElno room bclns 12S (e«t long, and 
tbe boiler room 130 feet The boiler equipment u entirely 
Babcock ft WUcox. la tbe engine room are five Wettlns- 
houae contpouDd «Dglii«a of 600 H. P. Mch. driving alter- 
fiatlng-curreat geoerators supplying curr^ot ut 330 volts and 
S.OOO aUeraattona per mloote. There are also two Westlng- 
houae SOO H. P. compound englnex drlTlng two direct current 
eenerators supplying current at S&O voll« to tbe (r«Taling 
crana motors. Tbe Mvea sicam engines just mentioned are 
dlrect-eosnected to tbe oleetrlc generatora. A 200 U. F. Ibree- 
ryllndcr gas englnfl la direct-connoctod to a direct-current 
Kenorator haTlng a Toitage of 500 volta which la used lo help 
out the other two dlreet-turrenl eete. There Is also a 650 
II. P. direct-connected thrM^yllndcr gas englno direct-con* 
neeUd to a 400 K. W. rotary coDTerter of 220 rolls and 3,000 
alUmatlons. There Is also a 300 K. W. rotary conTcrtcr Of 
T.200 alternailoDB for lighting the office buildings. Tbe 



machine drlrlng varies, of course, wltb tbe type of machlae 
and the conditions of Its ueo. For tbe purpose of Illustrating 
BOEae of the features of unit drlrlsg tbe pbotograpbs Flga. 
2 lo S. lncIuKiv«i. are given. 

Fig. -I iFhows a I'rutl A Whitney double^spindle tube^rtlllite 
machine operated by two Teala polyphaM Induction motors. 
The motor at tbe boadstoch end drives tbe splndlea tbroucb 
reduction gearing. Tbe motor at tbe opposite end drirea 
tbe oil pumps for forcing oil through tbe oil tube drills used 
In drilllDg tho long holes through armature shafts, etc. An 
Is generally known, tbia type of motor has no commutator or 
collector rings, the rotating part being entirely Isolated from 
the primary circuit or stator which corresponds to the field 
macneis In the direct-current motor. This field acts on the 
secondary winding In the motor and Induces current thereln- 
Tbe reaction between theae Induced currenta and tbe ro- 
tating magnetic Held lo the primary produces rotation of 
constant tomue and apeod. It orerloadcd tbe motor step* 
without clantage to itoelf or connections. It will be ohserred 
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•■xcitiog current la furnished by a 75 H. P. WcellnghouM com- 
pound steam engine direct-connected to a 220'ToU multipolar 
generator. The two large air compresaora for supplylDg the 
pneumatic toola are also Included In the power bouse equip- 
ment 

The dlalrlbnUon or power Is effected by both the group 
system and the unit syslem. In tbe group ayatem the ma- 
chines ar« operated from motor-driven llneebaftB, a llneahaft 
throughout one section being generally In line the same aa 
though drlTeo as one unit, but divided Into short sectlooB 
which may or may net Include all the machinery In one of 
the sub-departmeots. The motors driving these f«ctloni are 
usually mounted above tbe floor on a level wltb tbe llneshatt. 
and two are often placed close together, each driving adjacent 
Ilneshaft sections. The unit system of electric driving la 
quite generally used on the large Boorplnte. The motors 
used are of tbe conataDl'»i>eed type, which makes some 
varlahle-speed device desirable for quickly obtaining the 
proper speeds. For this purpose the Reeves variable speed 
oountcrshaft Is eiteoslTely employed and is veil liked. The 
thod of application of the electric motor for individual 



that ilie wiring to the motors ts Inclosed lo gas pipe and 
secured to the base of the machine In a permanent and aaft 
manner. 

The Ticw given In Fig. shows a BauKh Machlae Com- 
pany's radial drill driven liy a motor ot the same type. Is 
this case the motor Is mounted on the floor and beltod to 
the couotershsft. The casting belug drilled. Is the beilplate 
for a 2.250 K. W. (3,000 II. P.) railway generator for the 
SL Louis Transit Company. Fls. 6 shovrs a small borlax 
mill in section F driven by a type C motor In tbe same 
manner a» tlie radial drill. Id this case, however, the varia- 
tions of speed are obtained by a Reeves variable-speed eooot- 
ershaft Instwd of stepped cone pulleys. Fig. 3 Is a small 
boring mill driven by a motor which Is mounted on the 
machine Itself and geared to It without the Intenreutlon of 
belt*. Pig. 7 abowB a motor-driven hydraulic press, a com- 
hlnallnn which Is very neat and effective. In Fig. 8 la shown 
one of a group of ingerioll miUlnK machines used on street 
railway motor frames. la this case there arc apparently 
only two chunges available by means of Ihe nost of four 
gear* between the motor and the machine. Of course. OB 
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\heaa iiiaclitD«s and with tba cluv ot work on wblcti tb«7 
are employed there is ao tic«<l for a great rsnsft, sluea 
cuLlcTB of approxlntntcly tbe nAinc size are always used. 
The I'ratt A Wblincr mulUple-spindte drill. Kig. 2, also uii«d 
OD stKet railway motor work tor drilUog the fraues, la 
drivea by il polyiihana itidurilon motor {«arad directly to 
the ebatt of tbo cone pnlley at th« ba8«. Tb« motor tramoa 
to be drilled are bolted to the uotlrr sldt of a tour-wheeled 
)li: which runs on a track between the colitmiiE o( the drill. 
Tb« Jig thus performB tbe doublo function of a jig and of a 
car for carrying ibe rrnmef lo and trotn ite drllL A num- 
ber ot tlieee Jigs are provided, and n hi>]per te Amployod In 
boUlnff the Iramca in po&lUon while the machine operator 
la drIlllDK thpm. A turnuble Is provided la front ol the 
toaobtne M tbnt rhe Jigs are turned one-fourth way around 
wbcLi nppo.'llr! It asiii then run into position. The Ecbeme 



rail and for that reaaon this tool, which was rcqnlretl te 
be of extraordinary strenph, was built with tlia non-adjuit. 
able boualags, The weight of the crossrall with the two 
tool slldea alone Is given by the makera to be 110.000 [Kiaodi. 
a weiKbt equal to that of the huavievt iocamotlv«a of ooty 
u tew yeora ago. 

It ts ahown with a field magnot ring on lb* table for oaa 
of the 5.M0 K. W. (S.700 H. P.) polypliase alUrnatloscuT 
rent generators for the new Tlitb St. atatlon of tlie Man- 
hattan EMevatcd Itallway, New York. It will be obii#rred 
that the ring Is made la lour pleoee held toeethor by Uaka. 
TiKt ring la secured to the caat atael hub by butlt-up steel 
disks dullar to eteel plate flj-wheele. It will run at 7S t 
per mitiulc. which glvcB It a peripheral velocity of 7,638 
per mjnute, a speed beyond the sale lltnlts of coat Iron, 
well within the safety limit of thu Gte«1 disk cosatru 




steel 
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l8 one which seems to work well la practice, as It enables 
the framca to be drilled rapidly and changea made with little 
loBt time. 

Is many ro«p«cts the moU notable motor.drlveo tool twn 
la the 28-root Sellers boring mill lllustnited In Fig. 9. It In 
driven by a polyphase Induction motor througli a Reeves 
variable speed devfoc Thi> motor and variable speed devlca 
are located beneath lite nbop floor and are covered over by 
crap doors whii^li. when closed down, leave a clear floor 
apace all around ibc machine. Tbls boring mill is believed 
to be with one exception the IarKe«t non-adjustable honslag 
machine built In ibis country. The Union Iron Works, San 
Frandiico. Cal., havi> a 30'toot mill of entirely dIRerent de- 
alm. but of the stated capacity between the houslnite Other 
boring mlllB having so great a cupAclty obtain It by moving 
the houatngs bach and ueing an exlen^^lon toot slide when 
fadhg and boring the hub of a wheel requiring the full 
'Capadty of the machine. Such a conuruction is uecvsaarlly 
, weaker Uian one wblcb carries the tools directly on the enwa- 



Et should bo stated thnt tho addition of the field mogntts U 
the ring Increases Its diameter to 32 feet. 

The hub for one ot these seofrators Is shown in ng. It 
on the table ot a Nllea IS-foot boring mill. The hub aloaa 
wcighe 48.4'00 pounds. It is a mild steel caatlne made bj the 
Benlnniln Ailiii ft lljingnworth Company. Newark, N. J., havlni 
very nearly the same physical characteristics aa pure Iron. 
The total wcleht of the comiilctcO revolving Held is over 
330,000 pounds and of the complete generator abont SitD.OOO 
pounds. The yoke mounted on its base stands about 43 feet 
hi^h and gives the traveling cranes very little clearance when 
erected. 

The machining ot such large and heavy nasMa of metkl 
ttas worked a ereat chuQKC in niacblne shop methods, and has 
led to the development of tbo floorplste system wblch may 
be seen In (hi-se shops m a highly developed atat«. It li 
with the (ioorplale system of manufacture that the trarellos 
crane has achieved its greatest triumph aod made poaalble 
methods which before Its introduotlon were Imposalbta 
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•carctiy tboucht of. Par serrlDg this aection three travoiins 
cranes built by 1ti« Morcaa BagtaMrlBK C^niiiany are pro- 
vided. The mala floorplate Is AC teet wide hj 173 foet long, 
mikde UD of cast Iron iKvctioas ntiout 8 f«ot equar«, which arr 
laid with (be greatest possible accuracy. Tb« Joints are barclr 
mrcetrUble to the ey«. *nd It Is i]uit4 Mt« to e^y that tlt« toui 
«rror ]& Its ftlignm«nt Is prohablr not greater In proDortloD 
to Its size than In the average large iiluner iilatvn Whether 
this Is the coBdlUoa whi;D grtat woichta arc ceotralizcd on 
11 Uie wrtcar la unable to aar. but some of the renilu ob- 




Wtg. lO. Bonna Tali> or Lwga atauooarr Amaiai*. 

talnnd frnm machines working on It show that It must remalc 
rfiuarkably level and support heavy caBtlnga with very llttla 
dff1(K:tloii. For tDMAiic^, Die cossiructlon of the Uaahattan 
generators requires laminated amiaturM made itp of this 
ahe«t iron punchlncs of approximately the shape shown In 
Pig. 16. Tbese puacblnea have doveuils AAA which en> 
Kag« with similarly shaped doTOtnll grooves cut across the 
tnslde face of the armature yoke, as shown In Fig. I'i, whlcfa 
flbows a Morton draw-cut shaper mounted on a rorolvtog 
counterbalBnced arm and cuCUag them. These punchlnss 
overlap so that tbere are no coatlnuoua Joltits across tho face 
of tJie lamlnntlonii r^sMpt at the Joints of the yokes. They 
must exactly reglfiter at the boles B B B, otc, throusb which 
pass the Insulated copper bars constltudng tbe armature 
"windlDg." It Is evident that the puschlngs must be of 
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"uimrorm accuracy In order to reglstor at all the holes, and 
It Is also end«nt that the dovctnll grooves cut across tb<> 
Inside face of the yoke must be of equal accuracy. Aa stated 
tble work Is done on the (loorplatti with u portable shaper 
and la done accurately, as evidenced by the uniformity of the 
reglBl«r of the boles (or the windings. 

Anolbur Inierotting featiiro connected with the biilldlnir 
of th« MashailaD gvaeralora la the manner ot turning the 
end plates wblch cover the sides of the armature Innitnntlons. 



These plates require to be turned on a radius ot 18 teet 
or a circle 36 feet In dlajueter. It Is done on a Ntlea mill 
having adjastable henalBRs. The table U built out to the ra- 
quired capacity aod a irsck provided of about tho Hune 
dlnmetor. Tbe arms from tbe ubia carrying the ring lo 
vblcb the generator plates Br« bolted for tunttng are sup- 
ported on this track by ndjusliible shoes which carry the 
weight, Instead of Iba table. 

Tbe generator yoke boring machine sbowo la FIkk 19 and 
II Is biiU.drlven fram tbe line fbart at the side ot the floor. 
The countershaft is located In a pit at tbe side of the ma- 
chine shown In Fig. u, and motion from il lo tr«ne(ml!i<^d t>y 
the vertical spllned shatt. This shaft drives a liorlzomal 
worm Uirough bevel gears, and the worm In turn drives a 
worm wheel and pinion wblch gears Into the large spur 
wheel on the boring bar. It will be noticed that the housings 
are braced In two diroctio&s to take the torsional stress 
when boring and both lh>> tomlonal and lateral sireutea when 
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facing the sides of Uie yoke. The yoke ^howa In Hg. Ifl ll 
[or a stationary armature generator, and Fig. 11 Is one ba^ 
Ing stationary field msgnels. The field magnets are of lamln- 
atetl construction, built op In tbe sheet motal department. 
They sre set In tbo mould in the foundry and the metal 
pourfrd around them, thus uniting them to the yoke In a 
permanent manner, which etvcB the least iionslbtc magnetic 
resistance between poles. Tbe immeDslty of this tool when 
boring the largest yokes may be better Imagined than de- 
scribed. Tt will, of course, be appredat&d that It la necsuary 
to bore these yokes la tbe position which they are to nltl- 
mately occupy, as the deflection due to tbe weight of sucb 
;r«ai masse* would flatten a circle twred on a boring mill 
to an elllpee and tkuR noceanitate sucb a large sir gap clear- 
ance as to greatly reduce the eOlclency of the generaior. 

The building of commutators tor such largo units as are 
being Installed in the power station of the Boston Elevated 
Railway Is a most dlOlcult Job, as will not lie dt^nlM.1 wben 
It is considered that for these generators the commutators 
are fully ton feci la diameter and made up of 1.080 copper 
Eegmenta wblcb must be bored with the Insulntlon to place 
betwFco the segmente. Sucb a piece of work Is a triumph ot 
mechanical skill and arouaea the wonder of tbe experienced 
machinist and cannot fail to excite bis admiration. Some 
Idea as to the extent of the maonfacture oC «\Kt^:^.'>3*\ ^^f^^'cw 
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taa In this establishment mar be gained when It Is known 
that more than fort7 tons of copper are dalljr used In the 
construction of parts of which the commutator Juet alladed to 
Is an example. 

Uanr Interesting mechanical derices were observed in the 
other departments, Bome of which pertain to processes out of 
the Immediate scope of the machine shop, but which show 
the wonderful developing effect the manufacture of electrical 
machinery is having on general machine shop conditions and 
practice. These devices and schemes aleo Utuatrate some of 
the problems which are dally being solved by the intelligent 
machinist or bis big brother, the mechanical engineer. 
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In one of the departments devoted to the manufacture of 
small parts are a number of small Pratt ft Whitney slottera 
used for slotting out the rectangular holes In carbon bruehes. 
These Blotters are provided with a turret heed camming four 
tools, any one of which may be indexed to working position 
as reqolred. The machines were extremely effective on the 
work named. The slotting tools are shaped about as shown 
in Fig. 17, and both the roughing and finishing tools are 
alike except that the flnlsblng tool is, of course, enough wider 
to remove the roughing cut. The brush holders are clamped 
Into a simple ]lg holding two brushes at once. The holes are 
machined with great rapidity. The scheme, of course. Is 
to make both of the narrow sides of the slotting tool cutting 
edges so that reversal of the tool is unnecessary. The ele- 
ments ol the arrangement are not at all new, hut the combina- 
tion Btmck the writer as being about as effective a scheme 
tor the purpose as ever noticed. 

Shop blueprints are mounted on very heavy paper board 
probably one-fourth Inch thick. The advantages of the prac- 
tice are that the blueprints are always flat, or nearly so, and 
that they do not become torn. The paper board backing 
stands a great deal of abuse without damage, and Is light to 
handle. While some of the workmen show a proneness to 
use them as lunch counters at the noon hour, which practice 
does not materially improve their appearance, the average 
life of a blueprint thus mounted Is easily much greater than 
when carried Into the shop without mounting, and they are 
much more convenient for reference. 

It would naturally be concluded that a manufacturing estab- 
Uebment of the size and scope of this one must have a most 
systematic scheme for getting work through the different de- 
partments, and, of course, such Is the case. In the manufac- 
ture of the large machines the castings are brought in at 
one end of the shop, and proceed toward the other end as they 
are machined. The smaller parts necessary for assembling 
meet the larger parts near the center, and are there assem- 
bled and loaded onto railway cars which are run directly 
into the erecting shop. This plan Is generally followed 
throughout — that Is, to have each part to follow a certain 
definite path through the works and to avoid passing two or 
three more times through any department The cost of 
manufacture Is reduced to lowest terms by avoiding unneces- 
sary transfers and delays and by the general use of all labor- 
saving appliances which have been demonstrated to be such. 

• • « 

The lost art of hardening copper has been an attractive 
subject Cor many inventors and experimenters. It Is extreme- 
ly doubtful that the hardened copper tools of tbe ancients 
were nearly as efficient as we are asked to believe. They 
were probably surface hardened by being exposed to the 
fames of some metal such as dnc or tin. It Is claimed that 
copper may be hardened superficially In this manner. Cop- 
per mixed with tin in equal parts make the well-known 
specala metal which approaches steel In hardness. 



THE VALUE OP HUMIDITY IN HBATING. 
The real Importance of the part that humidity of tbe at- 
moGphere plays in heating systems Is a subject of which little 
is generally known, or, at least, one to which little attantion 
is paid. The amount of heat that is necessary for personal 
comfort Is directly controlled by the percentage of humidity 
of the air, and If It were possible to control the humidity, 
heating might be accomplished much more easily than under 
present conditions. 

A valuable paper, on tbe subject of "School Room Tempera- 
ture and Humidity," which was recently read by Mr. William 
George Bruce, before the Department of School Administra- 
tion, Detroit, Mich., and referred to at length by the Scientific 
American, touches upon this subject very clearly and Is 
worthy of consideration, since It bears upon the conditions 
existing In any building occupied by human beings. 

The author treats of the subject of atmospheric humidity, 
or air moisture, in relation to indoor heating. This element 
In the problem of artificial beating has never received the 
measure of attention which its Importance demands. It is a 
well-eEtabllshed. though too little known, fact that the degree 
of heat which la neceaeary for comfort indoors Is directly re- 
lated to the percentage of humidity of the air. We who live 
in New York know by bitter experience that a summer tem- 
perature which is comfortable 'when the percentage is low, 
becomes insufllerable when that percentage Is high. This is 
explained by the fact that when tbe air Is dry, evaporation 
from the body is rapid, and the latent heat of evaporation, 
being drawn from the body, cools It off proportionately. When 
the atmospheric humidity Is high, the air is less able to re- 
ceive fresh moisture, evaporation from the body is slow, and 
Us temperature is correspondingly high. Applying this to the 
low temperature of the winter season, we find that the very 
dry air of many houses conduces to a rapid evaporation from 
tbe human body, and a corresponding towering of its tempera- 
ture. Hence the Interior of a house in which the' air is ab- 
normally dry must be at a higher temperature to be com- 
fortable than an Interior in which tbe percentage of humidity 
is high. 

Speaking upon this question. Dr. W, M. Wilson, of the 
United States Weather Bureau, who has given the subject 
careful study, says: "It is safe to assume that during the 
winter months the normal relaUve humidity in lake cities is 
72 per cent. From observations with respect to moisture In 
business offices and living rooms heated by steam, hot water 
and hot air. It is safe to assume that the average relative hu- 
midity in artificially heated dwellings and offices in the winter 
months is about 30 per cent, or about 42 per cent less than 
the average outside humidity, and drier than the driest 
climate known," 

As the evaporative power of the air at a relative humidity 
of 30 per cent is very great, the tissues and delicate mem- 
branes of the respiratory tract are subjected to a drying 
process and a great Increase of work is placed upon the 
mucous glands In the effort to compensate for the lack of 
moisture in the air. This increase of activity, and the fre- 
quent unnatural stimulation induced by the changing condi- 
tions of humidity from the moisture-laden air outside to the 
dry temperature Inside of our dwellings, result in an enlarge- 
ment of the gland tissues and a thickening of the membrane 
Itself. 

It has been stated by engineers who have given careful 
study to the subject that by holding the temperature of our 
school rooms, living rooms and offices at 60 degrees and rais- 
ing the humidity to 70 per cent, about 25 per cent of the cost 
of heating might be saved. It Is suggested by Dr. Wilson that 
to avoid the posBlbiUty of unpleasant results from condensa- 
tion, our dwellings could bo heated to 65 degrees with a rela- 
tive humidity of 50 per cent and a saving of from 12^4 to 15 
per cent secured over the present cost of heating. 

This interesting paper naturally raises the question as to 
whether humidity can be brought under proper mechanical 
control. That is to say, can atmospheric moisture be mpplled 
artificially and accurately to the extent that may be desired? 
This Is a field of research and experimentation in which soma 
good results have been achieved, but which is yet open for 
considerable Improvement, f 
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NOTBS ON THE TAYLOR- WHITE PBOCB88 FOB 
TBEATINQ STEEL. 

In the September number of the Journal of the Franklin 
Inatitutt iB published a paper by CharleB Day apon the Taylor- 
White process tor treating tool ateel and Uie results obtained 
with steel so treated at the works of the Link Belt Engineer- 
ing Co., Philadelphia, Pa. When this procees was first an- 
nounced we gave a few facts about It and quoted reports of 
tests made at the works of the Bethlehem Steel Co., Bethle- 
hem, Pa., where the process was developed by Hessrs. Taylor 
and White. The paper by Mr. Day gives Information upon air 
hardening steels In general before reverting to the subject of 
steel treated by the Taylor-White process. 

Hr. Day says that air-hardening steels have unquestionably 
replaced the carbon variety for roughing work, the eDdency 
of the former ranging from one and one-half to twice that 
of the latter. This gain is because alr-hardenlng steels 
bold their cutting edge at much higher temperatures than 
carbon steels and consequently can be worked at proportion- 
ately greater cutting speeds. The usual method of hardening 
air-hardening steels Is well known, manufacturers usually 
placing great stress on the fact that the tool must not be 
heated above a cherry red, otherwise It will be burnt and so 
ruined. The object of Messrs. Taylor and White was to obtain 
some exact knowledge on this matter and extensive experi- 
ments were conducted In the belief that a tool steel could 
be produced to give still better results than those already 
obtained. 

The new process depends upon the fact that although both 
carbon and air-hardening Bteels deteriorate rapidly when the 
temperature rises above a cherry red, there are some chemical 
compositions that may be used for air hardening steels which 
are much improved as cutting tools If they are raised to a 
higher temperature in the hardening process. Their maximum 
efSclency la reached when the steel is heated to a point where 
it crumbles when tapped with a rod. The point at which 
air-hardening steels were formerly heated In the process 
of hardening Is between 1,600 and 1,600 degrees F., and 
Is called the breaking-down point. Steel having the new 
treatment Is heated to 2,000 degrees F. The composition found 
to give the best results consists of an alr-hardenlng steel 
{containing about 1 per cent of chromium and 4 per cent of 
tungsten; while for very hard metals, such as the chilled 
scale on cast Iron, etc., 3 per cent of chromium and 6 or more 
per cent ot tungsten are good. The variation in carbon seems 
to matter but little, steel varying from 85 to 200 points giving 
equally good results. 

The tool is cooled rapidly from the "high heat" (2.000 de- 
grees) to a point below the breaking-down temperature In a 
lead bath, and then slowly In the air, or lime, etc., as the 
case may be. It is essential that at no time the temperature 
should rise, as in such a case the tool would be seriously im- 
paired. After the steel has cooled off. Its efficiency Is found to 
be further Increased by subjecting It to what is termed the 
"low heat" for about ten minutes; this temperature ranging 
from 700 degrees F. to 1,340 degrees F. After cooling from 
the "low heat" the tool Is ready for use. It Is not essential 
to anneal the steel when reforging and the tools can be 
worked with comparative ease. 

In the operation of the Taylor-White process apparatus is 
employed by means of which temperatures can be controlled 
within very narrow limits, which accounts for the uniformity 
ot results obtained with the tools treated by this process. 

About 97 per cent of the material worked upon at the shops 
of the Link Belt Engineering Co. Is cast Iron. In order to 
make a rough test on cast Iron one tool was obtained from 
Dethlehem and put to work on a T-foot boring mill turning 
the inside of a cast-Iron ring. The time required to. do this 
work with their old tools had been determined many times 
in setting piece rates, and was about fourteen hours. With 
the Taylor-White tool this time was reduced to three and one- 
half hours, and a gain ot 75 per cent made. While the steel 
used heretofore was not the best obtainable, and was probably 
not worked to its highest efficiency, there was, nevertheless, 
a large saving due to the new ateel. 

Some Interesting data was also obtained from an order of 
rope sheaves, the time required to do s^itnllar work having 



been tabulated for serersl years. The average time requlrsd 
to machine thirteen sheaves with the old tools was Dine aad 
one-half hoars; the same for sixteen slmlUir Bheaves. the 
roughing being done by Taylor-Whita tools, was five boon 
and five minutes, or a saving of 46^ per cent 

Assuming, however, the time for setting up, forming, bor- 
ing and polishing the same when the sheaves were flnlsbed 
with old tools as with the treated tools, since the latter are 
not suitable for finishing cuts, the time for roughing would 
have been 7.86 hours and a saving of 56.3 per cent was made in 
operations where It was possible to use treated tools. 

In order to obtain some data with regard to preasare on 
the points of tools for given depth ot cuts, teed, etc^ and at 
the same time to show the effect ot tbe treatment, a caet-lron 
ring six and one-half teet In diameter was bolted to the table 
of a seven-toot mill. The first tool used was ooe treated for 
bard material. It cut 106 poonds of metal la 10 minutea, 
and when removed was in perfect condition. A "Mashef* 
tool under the same conditions lasted but one minute, and 
removed 5^ pounds of metal. Tbe actual pressure against the 
tool in each case exceeded 3^ tons, while tbe pressure per 
square Inch with another self-hardening tool was 143,000 
pounds. 

Eighteen months ago a 60 horse power engine supplied the 

power to about 40 machine tools in tbe Link Belt Bngineerlnf 

Co.'B works, and also ran tbe pattern shop and grinding room. 

The actual horse power developed had been found to average 

45. Of this 27 horse power was consumed by the shafting, 

leaving but 18 horse power tor actual work. After the new 

tools were in general use and the machines pushed to obtain 

the desired results, It became apparent that the power was 

absolutely Inadequate; indicator cards from the engine fre- 

.quently showed an overload of 60 per cent, and at this point 

It was found essential to put motors on some of tbe larger 

tools. 

• • • 

A BUILDING FOUNDATION. 
In the construction of the new machine and erecting ahop, 
which is being built by the Waterbury Farrel Foundry and 
Machine Co., Waterbury, Conn., a novel foundation is being 
used. A heavy traveling crane Is to be used In the shop and 
extra heavy foundations are being provided to support tbe 
crane tracks, which involve an interesting departure from 
usual methods. At the particular location ot this shop, bed 
rock is found about eight or ten feet under the surface. Holes 
were dug on the wall lines down through the soil, about 11 
feet apart, to get a bearing upon the rock and brick plcr^ 
about four teet square, erected in the holes upon tbe rock bot- 
toms, as shown at PP in the accompanying diagram. Thee* 
piers are made to serve as bearings for steel I-beams, shown at 
//, which are of lengths corresponding to distances betwaea 
pier centers, and are placed upon the piers end to end. Tb«a 
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the I-beams, which are located a little below the ground level, 
are filled in around with coarse concrete forming a base for the 
walls of the building. The concrete, being tamped in very 
solidly, acts to protect and preserve the I-beams as well as 
stiffen them, while the I-beams serve to take a portion of the 
weight of the wall and transfer It to the piers. The top of the 
concrete, when dry, is ready for the wall of the building. The 
level of the top of the concrete is to be the level ot the bottom 
of the cement floor. This foundation will thus be practically 
equivalent to starting the entire wall from tbe bed rock lerel, 
with, however, considerably less expense, and It Is expected 
that it will hn a very durable and lasting construction. 
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TOOLS FOB INTEBOHANQEABLE MANU- 
FACTURING.— 6 . 



ILLUSTRATIONS OF SIX DISTINCT TYPES OP MILLING 
PIXTUBZ8. 

JOBEFH VlWCBNT WOODWOBTH. 

Having In the four preceding articles described various 
tTpes of flztureg and tools suited for macblnlng different 
grades of duplicate work by drilling, we will now turn our 
attention to milling fixtures, and will devote this paper to 
those adapted for machining the simpler grades of work In 

,Fig.2 FiQ.3 




Slmpla nxtnr** (Or SImpla Plaosa. 

which no great accuracy Is required, but In which, at the same 
time. It la necessary to produce to a certain degree of Inter- 
changeabillty. 

lo the construction of tools and fixtures for the machining 
and duplication of Interchangeable machine parta by milling, 
a number of obstacles must be overcome that are not met 
with In the fixtures or Jigs described In preceding articles. 
There are also a number of practical points In tbelr design 
and construction which are absolutely essential to their suc- 
cessful operation, the conditions under which tbey are oper- 
ated being totally different from those under which drilling 
jlgB and fixtures are used. It does not require as high-grade 
skill to construct fixtures for accurate milling as for accurate 
drilling, yet the designing of these fixtures entails consid- 
erably more thought and practical ability, to give satis- 
factory results. In Pigs. 1, 2 and 3 are illustrated three 
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samples of work ntllled by the use of Inexpensive fixtures 
which may be aptly termed "emergency fixtures." The 
flxtares are shown In Figs. 4, 6 and 6. The design and method 
of construction are very simple, and are clearly shown In the 
lUustratlona. The fixture for milling the square channel at 
B B, Fig. 1, Is shown In Fig. 4. It consists of a square plate 
H of %-lnch fiat machine steel, finished all over; of the 
central locating stud J screwed tightly Into the center of 
the plate; of the end locating pin K, and of the two dowel 
plna I J, which coincide with two holes drilled and reamed 
to size In one of the steel Jaws of the miller vise. The chan- 
nel L la used as a guide for the cutter, and also as a gage 
for the depth and location of the cut in the work. This 
fixture Is located on the inside of the vise Jaw by the dowels 
II, and the stud J is entered Into the reamed hole A of the 
work, and one side of the rough cast channel B set against 



the locating pin K, as shown. The vise is then closed and 
tightened against the work and the cutter Is set to enter 
the guide channel L of the fixture, so that It will Just touch 
the bottom of it. One end of the work Is then milled; then 
the work is reversed on the fixture, so that the flnlahed 
channel wilt locate against the stop pin E, and the other 
end Is finished. 

The other two fixtures shown In Figs. 6 and S are also 
constructed to locate on the stationary Jaw of the miller 
vise. That shown In Pig. 5 is relatively the same as the 
first, except that no stop pin is required — the work. Fig. 2, 
being round and having but one slot D milled in the position 
shown. The hubs of the work are faced and the bole O 
is reamed to size, the outside being finished to a given 
diameter In the lathe before milling. Fig. 6 shows a fixture 
used for milling the channel In the face of Fig. 3. It la in 
two sections, Q and V, the Inside or face of each being finished 
la the form of a V, as at V and W, respectively. These sec- 
tions are of cast Iron. The largest one Q has a raised pro- 
jection at one end with a guide channel B milled central with 
the V on the face. 8 8 are the two vise Jaw dowels, and T 
the ddeway locating pin for the work. Both these flztures 
are operated In the same manner as that shown In Fig. i, 
and are adaptable tor milling a large variety of small machine 
parts that are not required in large quantities, or in which 
a given limit of error Is allowed, thus necessitating the ut- 
most economy in the expense of the fixtures tor their duplica- 
tion. The efficiency and practical value of these three fixtures 
are at once apparent. 

Flxtureu for Milling a Bearing In a Bracket. 

A plan and a side view of a simple fixture that can be 

adapted for odd-shaped castings are Illustrated In Fig 8. 

This fixture la used for milling the bearing and cap surface 

of the bracket^ Pig. 7, to the shape shown at 7 and ZZ 




Pis. a. PUiB mna MuO Vlaw ot Flxtar* for Holdlns BrBokat rtiowii In Pig. 7. 

respectively, the bearing 7 being milled to an exact halt- 
circle of the radius required, so as to conform with Ita 
duplicate in the cap. This Is afterward fastened to the 
bracket and the bearing reamed to the finish Btta. "Tc^ 
fixture conslBts of one main. caAtai Va. 'Cafc Vnro. 'A *»- ^Mfrs^ 
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platA. Wben the base bas been finished, tbe tongue J fitted 
to tbe central slot of the miller table, and the two boles 
drilled for the fastening bolts, the angle plate la set up on 
tbe miller, facing the spindle. Tbe face Is then milled, 
ending in a square shoulder at the locating surface /. The 
two clamps C are then made, and holes drilled in the face 




piff. e. 

Of the angle plate to admit their bolts D D. Locating set 
screws EB are then let Into the back eiteoElon lug B. and 
fastening screws Q Q let Into tbe front lug. as in plan view. 
Fig. 8. Both vtewB of the fixture show clearly the manner 
of locating and fastening the work on the fixture. With tbe 
use of this fixture one can rapidly locate and fasten the work, 
the clamping arrangements Inauring tbe rigidity of tbe work 
when presented to the cutter. As will be seen, there Is a 
projecting surface F at the top of the front extension lug; 
the face of this lug Is milled square with the face of tbe 
fixture, and acts as a gage point for setting the gang mill 
tbe proper distance from the locating face of the fixture. 
Flxturea of this design should be used wherever possible, 
aa tbe small number of parts and rapid handling commend 
them. 

Fixture for tree In Bquarlne tbe Ends of Duplicate Pieces. 

Pig. 10 gives two views of a milling fixture which is (to 
the best of my knowledge) new In design, and has possi- 
bilities for a wide range of work of the type shown In Pig. 
9. This work Is a square- threaded screw with duplicate 
ends. The ends were required to be squared so as to be 
exactly In line with each other, as shown at K K. The 




--i.^.Top'trew; 4. 





N 

r 


N 

— n ■ 1^ 








M 




Q 


1 

1 


1 


V 


• 

; III 




1 




p^ 


X.- 


J 


a 


J^'"- 


i^- 


-1 




/i.Ju,rbl Pm: .V. v. 



SIDE VIEW OF ONE HALF OF FIXTURE 
ni. lo. Fixture UMd In SqnarlBC tlia Csda of Plec«a abowii In Fla. 0. 

fixture Is constructed to accommodate six screws at a time, 
and Is made Id two sections, Pig. 10. These sections are of cast 
iron, finished and squared all over, and doweled together 
by pins Q Q, one at either end. The spacing, locating and 
finishing of the six work receivers — two of which are shown 
with tbe work H y \a position — is accomplished In the mill- 
ing machine by means of a special countertwre. This finishes 
them BO that a perfect half-form remains In each section, 
with the shoulder of each at 0, exactly the same distance 
from the top of tbe sections. A cut is then taken off the 
(ace of each section so that the work may be clamped securely. 
Tbe most Interesting feature of this fixture Is the manner 
of locating the work within it so that tbe second operation 
of squaring the ends will be accomplished with ease and 
expedition. This Is done by milling a slot crossways through 
the bottom of tbe sections at tbe side of each receiver to 
accommodate tbe locating plates P P P P P P. as shown. These 



slots or channels are so finished by the use of sradnated dials 
on the table feedscrew of tbe Universal miller tbat when 
the plates P are driven tightly Into one of tlie aectionfl, and 
extending into the other (the slots in which must be sUghUy 
enlarged to allow of them entering freely), one of tbe aqoared 
sides of the end of the work will rest squarely against tbem. 
When in use tbe six plates P are first removed and two aides 
of one end of the work milled with a gang cutter. Wbeo 
all have been treated In this manner the six locating plates 
P are again Inserted In their channels, and the ends fin- 
ished, requiring three more operations aa (ollowa: Flnt 
enter the end of tbe screw tbat has been milled, so that one of 
the sides rests squarely against the locating plate; tben mill 
two sides of the other end at right angles with those milled 
on the first end. Now, by reversing the screws, the remain- 
ing two sides of tbe first end can be finished SQuare with 
the other two. This operation is repeated and tbe eadB 
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Plt(. 11 

again reversed, thereby finishing both ends square and exactly 
in line with each other. The use of this fixture enables 
duplicate parts of the work to be finished exactly alike, and, 
what is more, tbe squaring of the ends, which Is usually a 
rather slow and difficult Job, is thus accomplished with ease 
and rapidity. 

Fixtures for Use in Slotting and DovetaUlner Small Pieces. 
Two examples of a somewhat different type of mllUng 
fixture are illustrated in PHgs, 12 and 13. These fixtures are 




FRONT VIEW 



J L 



Ftfl. ta. Flitora Oa*d In BlottlnB PUoa abown In Tig. 11. 

used for milling and duplicating the casting shown In two 
views in Fig. 11 and embody In their design a onmber of 
practical points which are suggestive. That shown in the 
two views of Fig. 12 1b used to mill the square diaimel at 
E and the slot D, Fig. 11. The drawings clearly show the 
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metliod of coastructlon. The work iB located centrally on 
tbe Btud C and sideways agalaat the stop pin N, the clamp 
P boldlDg it tightly and securely against the face of the 
angle plate J. The guide channels M M M M are tor the large 
cutter, and L L L L tor the slotting cutter. The angle plate, 
or fixture proper, is well ribbed at tbe back, as shown at 
Q Q Q. and Is located true on tbe miller table by a "feather" 
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FiB. 13 Fixture Uael In DoTetftllloc Pl«ea ■faown id Fig. 11. 

In tbe channel cut in the bottom. When used in conjunction 
with a set of gang mills this fixture Is a very rapid and 
accurate producer. The guide' channels in the fixture enable 
one to set the cutters to take the proper depth of cut, and 
to locate them central with the bole B In tbe work. Fig. 11. 
When in operation the cut Is against the fixture, thereby 
boldlng the work rigidly against its face. 



faced, and then they are placed on an ar1>or and tha base 
of each is milled with the tongues E E la line with each other. 
A square hole la now let In to tbe face of each bracket at 
F, as shown, and finished to size and In line by clamping 
both brackets together and forcing a broach through the 
unfinished boles. The locaUng bar G is of square tool steel 
finiebed all over for Its entire length to fit nicely within the 
holes In the face of the brackets. The width of tbe bar is 
made to fit the square channels E, Fig. 11, previously 
milled In the castings or work. When tbe fixture is In 
operation the bracket B, at the right, is clamped securely 
on the miller table, and the one at the left slipped off the 
arbor C. The six castings / are then slipped onto the arbor 
with the square milled channel of each down, so that the 
locating bar a rests within them. The left bracket is then 
slipped on and tbe nut H tightened sUghtljr. By tightening 
the screws In the ends J of tbe castings the channels are 
clamped to the locating bar O. Nut H U then tightened 
securely and the bracket firmly clamped to the table; and by 
tbe use of the vertical attachment and of an angular cutter 
the six castings are milled and finished to the shape shown at 
F, Fig. 11, and at K, Fig. 13. The points to be considered 
when designing fixtures for milling In one operation a number 
of small parts of tbe type here shown are as follows: First 
tbe number which can be handled to the best advantage; 
second, the manner of presenting the work to the cutter 
or cutters, and, lastly, the most expeditious and reliable 
means for locating and fastening the work rigidly while 
being milled. 

Fixture fbr Use In Oanr Mllllnff. 
A type of fixture used extensively for gang milling, where 
wide surfaces or a number of depressions are to be milled in 
the face of castings that have not been previously macblned, 
Is shown In Fig 14 Although of tbe simplest coustruction, 
It represents a useful type of milling fixture for the mill- 
ing of a large variety of work that it would be difficult to 
machine rapidly by any other means. This fixture is used for 
the mining of the type of casting shown at H, Fig. 14, which 
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Wtg. 14. Pl*o, Bid* »od and Vlawa of Fixture Vm^A Id KIUlus PI«o* showa Id nppsr iBft-bud cotdbt ortlila Flsora. 



Fig. 18 shows two Views of a fixture which, although very 
simple and Inexpensive to construct, has much to commend 
It. It is used for milling the dovetail In the end of the 
casting BbowD Id Fig. 11, and will accommodate six castings 
at a time. It consists of the two end angle brackets B B. the 
cestral locating and clamping arbor G, and the locating bar 
Q. Th» end hraeketa B B are first bored out and tbe hubs 



consists of four channels H H H H in tbe face, and of thr 
square channel / in one end, requiring two separate opera- 
tions, both being accomplished on the one fixture. Pig. 14 
shows a section of the plan and side view, and also an end 
view of this fixture which handles eight castings at onca. l^t. 
consists of one long casting if havla^ Vw^i \isM.-xwaA. ftas«w^ 
Blons runnlns do'fra. \ta enlUa \wi.«Oo. »* <jN.iea.-w.-w* ^«* "^^^^ "^f**" 
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jectlOQs on the back of the work. The top ia planed true with 
the base as a Bquarlng surface for the work, and ends In a 
Bquare shoulder at N tor the work to locate against. The 
work ts held In position bj clamps R R, so placed es to clamp 
two castings, as shown at P P. The holes for the bolts are 
couoterbored at the back to allow the heads to clear the 
miller table, as at T T In the side view, Ffg. 14. The work 
Is fastened as shown, and the square channel in the end is 
milled. When all the castings have gone through this oper- 
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nn. 16. 
atlon the four cbasnels are fluiBbed by relocating and fasten- 
ing the work to the fixture and setting a gang of mills; the 
cross slide of the miller table is then clamped, the depth of 
the cut set, and the castings finished. 

Fixture Used in Face Mllllnff. 
Another type of simple milling fixture is shown In the two 
views of Fig. 16. Although somewhat similar to that shown 
In Fig. 14, it is used for a distinctly dlffereDt class of mill- 
ing; that is, face milling. The sketch shows it being used 
for both ends V V ot a casting, Pig. 15. This casting is first 
set up on 'the planer and the dovetailed slide surfaces U U 
are planed to gage. The fixture Is constructed to handle 
two castings at once, they being located sideways by forcing 
the aide of one of the dovetailed surfaces Z against the 
angular faced locating lugs Z X X X, as shown, and endways 
against the squared and faced projections Y Y at the back. 
The castings are held In position by two clamps each, as 
aX C C C C, and the heads of the bolts are let into the base as 
at A A in the side view. The ends of the castings are faced 
by a large cutter holder, with self-hardening steel cutters set 
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into the rim, so that a roughing and a finishing cut can be 
taken at the same time. When one end of the castings has 
been faced they are reversed, relocated, and the other end is 
then faced. 

When the large variety of machine parte, both small and 
large, which can be machined in exact duplication of each 
other by the use of Just such simple and Inexpensive fixtures 
as are here shown Is considered, it Is surprising that these 
methods of manufacture have not been adopted more ex- 
tensively. By this we mean in the small shop; for in the 
large shops — unless the machines or appliances are manu- 
factured under patents — it Is absolutely uecessary to manu- 
facture by the Interchangeable system in order to meet 
competition. 



NOTES ON SHOP PBAGTICE FROM VABIOU8 SOtlBCBS. 
Instances are frequently noted where belt tlrttemera have 
been placed on the tight belt side of the pulleys instead of 
on the slack side, as they should be for any ordinary drive. 
Where the tightener Is employed for temporarily driving a 
tool the result of placing a tightener on the Ught Bide ii 
that it requires a great deal of pressure to hold the tightener 
in place, whereas if it is on the opposite side very little 
pressure suEDces to make the belt pull Its maxlmnm load. In 
the blacksmith shop of a railway repair shop there waa for 
a number of years a Bradley hammer which afforded a good 
object lesson of the right and wrong position of belt tight- 
eners and also incidentally illustrated the truth of the saying: 
"What is everybody's business is nobody's buslnesa" WlieD 
erected no attempt was made to have the driving belt ran 
in the right direction for the tightener, as it apparenUy was 
considered of little importance, since it made no difference 
with the hammer in which direction the crankshaft was run. 
As a result the tightener came on the tight belt side and 
to operate the tool it always required the servtcea of two 
men, one to hold the work and the other to throw hla weight 
on the footplece operaUng the tightener. After some years 
'a young machinist noted the way the tightener was applied 
and by making some small changes, reversed it so that it came 
on the slack side of the belt. The astonishment of some of 
the men over the improved working of the tool was only 
exceeded by their appreciation of the simplicity of the change 
and wonderment at why it had not been made long before. 



MBASUBINO LA ROE DIAMETERS. 
It is not an easy matter to measure large diameters with 
accuracy. The spring and deflection of the measuring iostru- 
ment. its awkwardness, and the difficulty of obtaining the 
exact length of the diameter in feet and inches after the 
measuring Instrument has been set, make the operation a 
troublesome one. Suppose, for example, it were desired to 
place a second band wheel upon an engine shaft, the second 
wheel to be of exactly the diameter of the first one so that 
the belts could .run from both band wheels to a single Jack 
pulley without undue slipping. WTiat would be the best way 
of securing the measurement? Some would use a measuring 
rod, with one end placed on the side of the shaft and tbs 
other end adjusted to come even with the surface of the 
pulley. Others would use a steel tape, passing It around the 
surface of the pulley on the circumference, and divide the 
reading Uken by 3.1416 to get the diameter. We are Inclined 
to think that the steel tape method Is the best. A good 
steel tape is accurate and In civil engineering it is depended 
upon for extremely accurate results. When wrapped aroond 
a metal body it soon acquires the exact temperature of the 
body and there Is no error from unequal expansion. It Is 
strong enough bo that it can be drawn tightly about the 
work, taking out the slack, and the only allowance to be made 
is for the thickness of the tape. Another advantage is that 
the reading is magnified Just 3.1416 times, each inch on the 
diameter being represented by this number of inches on the 
tape, and the diameter can thus be estimated closely to within 
a small fraction of an Inch. In a recent number of the 
Iron Trade Review F. 0. Reman offers the suggestion that 
a steel tape be made specially for this purpose, with inches 
represented by divisions 3.1416 inches in length and the sub- 
divisions m proportion. It may be added also that a cheap 
steel tape is entirely unreliable. In no other instrument 
do price and quality count for more than in a tape, and if 
one Is to be used It should be an expensive one made by & 
reliable maker. 



WET VS. DRY EMERY GRINDERS. 

There seems to be still some question amon^t good mechan- 
ics as to whether a dry wheel or a wet wheel is preferable for 
use In sharpening twist drills. 

Expresfilons of opinion from mechanlcB whose names are 
well known indicate that they are divided In regard to this 
question. One of these gentlemen who Is considered to be an 
authority on grinding machinery says that he would use 
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noUlng but a Ary wheel himself, but tf he were manufacturing 
drill grinders he vould build nothing but wet grinders to 
sell. 

HIb Idea seems to be that a person who understands how to 
use emery wheels properly, and to select the proper grade 
and grit for dltterent kinds of grinding, can grind a drill Just 
as well on a dr; wheel as on a wet one with no risk of drawing 
the temper, but that the ordinary machinist who undertakes 
to grind a drill will get better results if the wheel is provided 
with a supply of water so that the temper cannot be started 
no matter how fast he tries to grind or how hard he crowds 
the drill against the wheel. It Is true, however, that whatever 
difference of opinion may exist In regard to drills of small 
size, there IS practically unanimous assent to the value of 
water grindlsg for grinding the large sizes of drills, ranging, 
perhaps, from IH up to 3V^ Inches, or larger, in diameter. In 
the grinding of such drills there U so much metal to be 
ground off even It only a few thousandths In thickness, that 
the tendency to beat the drill Is more marked, and thus the 
value of the water Is the more apparent. 

The great Importance of never allowing the temper to be 
drawn the least particle In any part Of the cutting edge of a 
twist drill Is not sufficiently realized by the great majority of 
workmen. The outside coroer of the cutting edge especially 
is one that Is very liable to get beated in grinding, with the 
result that the drill soon wears tapering and then requires 
much additional pdwer to drive It. 



HOT BATH TEMPERINO. 
A novel method of steel tempering is being used In connec- 
tion with the gas-furnace by certain manufacturers, whereby 
the temper to which the work Is to be drawn is reduced to an 
absolute certainty. The crucible of a cruclble-gas-furnace is 
filled with melted beef-tallow, and this tallow bath may be 
maintained at almost any temperature required for drawing 
tempers, as tallow is capable of taking very high temperatures. 
The temperature of the bath Is determined by a suitable pyro- 
meter, as Le Chatelier's electrical pyrometer. In which the 
temperature may be read at some distance from the furnace, 
and Its temperature may easily be varied and regulated by ad- 
justing the gas flame In the furnace. In this way the exact 
heat required to draw the temper the desired amount may 
be deflnitely obtained, which eliminates the element of guess- 
work from the process. For Instance, if it Is desired to draw 
the temper on milling cutters, or taps and dies, to their re- 
quired straw-yellow temper, all that Is necessary Is to adjust 
the heat of the bath to. about 460 degrees F., as Indicated by 
tbe pyrometer, which is the temperature to which hardened 
steel must be drawn to give the atraw-yellow temper, and 
then dip the pieces in which the temper Is to be drawn into the 
bath. They need only be left in the bath for a length of time 
sufflclent for the heat of the bath to thoroughly penetrate the 
work, although If the temperature of the bath is kept constant 
the work may be left In for an Indefinite time without the 
least danger of running the temper too low. The work to be 
tempered may be suspended In the bath by means of a wire 
basket and all parts of the pieces immersed, whether of thin 
or thick section, will be evenly heated, thus easurlog an even 
temper, or degree of hardness, throughout. This method 
oOere the great advantage that drawing temperatures which 
have been found to give good results may be repeatedly em- 
ployed on particular work with absolute certainty of uni- 
formity of results. 

t ~— . 

A ROnOHINO TAPER REAMER. 
In the manufacture of the Stow flexible shaft and klodred 
apparatus at the shops of the Stow Manufacturing Co. ex- 
tenslve use is made of the Jones & Lameon fiat turret lathe, 
and many Jobs are done on It which In other shops would 
be done on engine lathes. For Instance, all the Morse taper 
sockets are bored and turned on one of these machines at 
considerably less expense than It done In tbe way that would 
ordinarily be followed. The sockets are made from bar steel, 
and the taper holes bored and reamed with turret tools. The 
form of reamer used for roughing tbe taper hole is shown in 
Fig. 1. The teeth are "stepped," which allows them to cut 
much more freely than If of unbroken taper. All tbe finish- 



ing reamer has to do Is to smooth off the projections left by 
the roughing reamer. 

The reamers are held In the regular holders furotshed 
with tbe lathe, bushings being made like tbat shown at B 
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In Fig. 2. These bushings are of cast Iron turned to fit the 
holder and bored to a close fit on tbe reamer shank. They 
are split through at one side and then a number of cuts are 
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made longitudinally, as sbovni, to make the bushing more 
flexible. With tUs construction it Is possible to hold round 
shank reamers with great firmness by tightening the clamp- 
ing holt of tbe holder. 

• • • 

PROPORTIONS FOR PLAIN BEARINGS. 
Geo. W. Childs. 
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A HINT FOR THE LONG EVENING S. 

Tbere Is always an opportunity for machinists, draftsmen 
and others familiar with machine shop methods to contribute 
to our columns with profit to themselyes and to the better 
ment of the paper. The question, "What shall I contribute?" 
is often aeked. All that we can say to this, In a general way, 
is that Machineby is a paper for the machine shop, and that 
It alms to publish matter of practical value for men con- 
nected with machine shops, whether they be apprentices, 
journeymen, draftsmen or superintendents. A person who 
is in the habit of observing and thinking tor himself will 
at one time or another run across many Interesting things 
in the round of his dally duties, some of which may be 
unusual or out of the ordinary, and so furnish material for 
a contribution; or he may know of methods or special tools 
which have proved valuable, and a description of which 
would be appreciated by others. Other things being equal, 
contributions illustrated with sketches, or, better yet, with 
photographs, are preferred. 

If there are any who have a subject In mind which they 
think might be suitable for an article or a letter for the 
correspondence department, we ask them either to correspond 
with us about it or to submit the contribution. We invariably 
revise all manupscript, rewriting If necessary, and redraw 
all sketches before publication, if required, no matter by 
whom prepared. There is no reason, therefore, for anybody 
to hesitate because he is not accustomed to writing or is not 
able to make good sketches. In fact, such people are the 
ones who will be benefited most by contributing, provided 
they have practical Ideas to write about. 

The Industrial Press, publishers of Machinery, also pub- 
lish Stcam Enoineeriivo. which is a monthly paper of the 
same size as Machinery, but devoted to the generation and 
transmission of power. Readers of Machi.very who are famil- 
iar with the construction, erection and repairs of the machin- 
ery and appliances used In power plants are also asked to sub- 
mit articles which they think will be helpful to engineers of 
such plants, for publication in Steam Enoineerino. 



REM ABK ABLE GROWTH OP THB 8TBBL 

INDUSTRY. 

The steel industries ol the country have been brought promi- 
nently before the public through the labor troubles of the 
past few weeks. Another reason, however, why they are 
attracting widespread sttentlOD Id all quarters of the globe 
Is the fact of their remarkable development durlns the tut 
decade, giving them the leading position amonK the fore- 
most Industries of the world. During the last 10 years the 
Increase In the production of coal In the United States has 
been 60 per cent; of coke and iron ore, 80 per cent, and of 
pig Iron, 70 per cent. There were produced in this country 
in 1900, in round numbers. 238,900,000 tons of coal, 26,000,000 
tons of iron ore, and of pig Iron 13,800,000 tons. In 1893 oor 
production of iron ore exceeded that of Great Britain by 
3,200,000 tons, although the latter country imported 7,000.000 
tons of her product, and exceeded the production of Oermany 
by 6.700.000 tons. Our production of coal In 1900 exceeded 
that of Great Britain by 13,700,000 tons, and of Gerniany by 
89.300,000 tons. Our production of pig iron in the same year 
exceeded that of Great Britain by 5,800,000 tons, and that 
of Germany by 5.400,000 tons. 

No contributions to the dally press In recent years have 
attracted so widespread attention as a series of letters in the 
London Times on "American Iron and Steel Industriea" 
These were published something over a year ago, and were 
written by British engineers and afterward collected and 
printed in book form. There was a general agreement among 
the different writers that the remarkable growth of these 
American Industries was due. among other causes, to the 
almost Inexhaustable supply of high-grade ores and coking 
coal, the Improved methods of operating, especially in respect 
to mining and conveying the coal, and finally the Immeose 
home market 

Twelve years ago as good an observer of Industrial con- 
ditions as Mr. William Kent, the consulting engineer, made 
the prediction that even with equal labor conditioas the 
United States could not hope to compete with England and 
Belgium in the metal markets of the world owing to the 
disadvantageous locations of our coal and iron fields with 
respect to the centers of Industry. As a matter of fact, we 
are competing successfully for the "markets of the world," 
owing to tbe Improved methods adopted in this country 
referred to in the London Times' letters. What these im- 
provements have been were hinted at by Mr, Kent in a lecture 
given before the students of Sibley College last year, when. 
In referring to his previous prophesy he said: 

"I was a poor prophet, but who could have foreseen eleven 
years ago that the Mesaba iron ore range would be discovered, 
and that Its ores would be mined with a steam shovel; that 
railroad cars filled with ore would be lifted bodily and their 
contents transferred directly into the hold of a vessel; that 
6,000-ton ore vessels would be built to carry tbe ore on the 
lakes; that a railroad could be built from Lake Erie to 
Pittsburg with ore cars of 100 tons capacity each; that theee 
cars would be unloaded without manual labor, and that the 
barrows In the ore bins would be loaded automatically and 
in like manner dumped into the furnace? Who could fore- 
see that the geographical disadvantage would be removed by 
improved methods of transportation?" 

In the International Monthly for August Is an article by 
John Franklin Crowell upon "American Primacy In Iron 
and Steel Production" In which certain phases of the develop- 
ment of these Industries are touched upon. Attention in 
particular is called to the way In which the manufacturers 
of the United States have taken advantage of Inventions for 
the utilization of Iron ores. The Bessemer process requires 
a high-grade ore. such as is found at the head of the Great 
Lakes, while the more expensive open hearth process . is 
adapted to low-grade ores which abound In other countries. 
The United States has thus become the home of the Bessemer 
process, while England and Germany have bad to resort to 
the more expensive method, owing to the absence of ores la 
sufficient quantity, thus giving American manufacturers an 
undoubted advantage. 

The United States, however, is also rich in low-grade orec, 
too high In phosphorus for the Bessemer process, and the 
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opea-hflarth process Is making rapid atrldes, Us pTOdoctlon 
bavlng more tban doubled since 1897, and the demand 1b 
conBtantlr Increasing tor this class of steel. The footing of 
the steel Industrr as a whole, without regard to the kind 
of process, is shown bj the facts that In 1891 onlr 47 per cent 
of our pig Iron was converted into steel, while in 1899, 77 
per cent was so converted. 

At the beginning of the decade our Imports of Iron and 
steel were valued at nearly twice the sum of oar exports In 
these products, and now our exports are more than five times 
the value of the imports. We have for years been the leaders 
of the world as builders of railroads; we have led In bridge 
building and In the use of structural steel for all purposes; 
we have used more iron and steel In the construction of 
machinery than any other country, and of all the uses to 
which these commodities are put we have held a secondary 
position In shipbuilding only. But in spite of these condi- 
tions our iron and steel Induatries have outgrown tiie home 
market, and In alludlog to this M"r. Crowell says the turn- 
ing of the tide in the American iron and steel trade marks 
the end of an old and the beginning of a new regime. This 
industry Is so completely organized that It must enlarge ita 
markets to save Itaelf. Will it continue to follow the two- 
price policy of getting all it can out of the home market and 
having irregular recourse to the foreign market at a price 
far enough below the domestic price to carry off its surplus 
products as they happen to accumulate, or will It cultivate 
the world market syetematlcally? 

* • • 

NOTES AND COMMENT. 
Worehip assisted by machinery In churches appears to have 
some drawbacks. While the anthem was being sung In an 
East Orange, N. J., church recently, a fuse on the electric 
motor driving the pipe organ pump blew out with a bang. 
After an awkward pause the service was continued without 
the musical accompaniment. The Irreverence (and some other 
qualities) of modern electrical apparatus is very shocking. 



tween eeotera, weighing complete 185 tons. Its total lensth Ifl 
86 feet, and it has four carriages and eight rotary cutters. 
The pillars will probably be finished In short lengths and 
assembled at the church In the usual way. 



Reports are occasionally published of automobiles catching 
fire where gasolene is used for fuel. A motor wagon at 
Springfield. Mass., had this propensity, and the chauffeur, with 
remarkable presence of mind, ran his machine through the 
streets to the nearest fire engine station and called upon the 
firemen to extinguish the flames. The foreman of the company 
thought It was the first time he had beard of the fire being 
brought to the firemen instead of the firemen having to go 
to the fire. 



As an auxiliary engine for use In emergencies there stands 
in the engine room of the West Albany shops of the N. Y. C. 
R. R. a beam engine built forty years ago. For years it 
furnished power for the shops and Is occasionally used yet 
when necessary. The flywheel Is 20 feet in diameter and is 
also a gear wheel having Inserted wooden teetb. The teeth 
are 18 inches across the face of the wheel and are of 
4-Inch pitch. The first set of teeth ran continuously from 
1861 to 1895, a period of 34 years. The diameter of the cylin- 
der Is 34 inches and the stroke Is 72 inches. The valve 
motion Is that so commonly used on lake and river steam- 
boats. The engine Is in fact a typical eastern river steam- 
boat engine. It was built by the Franklin Foundry in 1861. 

/ 

The attempt that has recently been made by the Bodwell 

Oraolte Co.. Vlnalhavea. Me., to turn and polish, in a single 
piece, in a specially constructed lathe, the immense granite 
pillars for the Cathedral of St. John the Divine, in New York 
City, has oot been attended with success. The pillars, which 
are required to he 54 feet long by six feet in diameter and 
weigh nearly 140 tons, proved to be too long and slender to' 
withstand being handled thus, as the first two attempts re- 
sulted In the pillar breaking while in the lathe. It was rather 
surprising that this should happen as the granite used Is re- 
markable tor Its great strength and freedom from checks 
and seams. This Immense lathe, which was described in 
Uachiitebt for April, 1901, page 252, was built especially at 
a cost of 150.000 for the purpose of finishing these columaa 
The lathe swings six and one-half feet and Is sixty feet he- 



We recently called attention to the use of electricity for op- 
erating rock drills, the reciprocating motion of the drill being 
obtained from a plunger operated by the magnetism of colU 
of wire which form solenoids through which the plunger Is 
made to reciprocate. While compressed air has generally 
been considered the best mode of power transmission for 
reciprocating tools like rock drills, hammers, punches, etc, 
this electric drill appears to be simple and eSectlve. There 
Is another type of electric drill in use, however, in which 
power is transmitted to It from a smalt motor by means of a 
flexible shaft and this rotary motion is transformed Into 
reciprocating motion at the drill by a crank movement The 
crank pin runs in a cam slot In a draw bar or cam plate, and 
the shaft of the slot is such as to give a quick forward motion, 
which Imparts a sharp blow and a slower return. The draw 
bar Is connected to the plunger through spiral springs of 
sufllcleDt strength to convey the force necessary for the blow 
of the drill. There Is a balance wheel geared directly to ihe 
crank shaft and the rotation of the drill Is effected by a 
ratchet movempnt. 



The excavations necessary for the new subway which Is 
now building In New York often disclose water mains and 
valves who^^e existence has been forgotten. In some cases 
the mains are In use, but the controlling valves are useless, 
since their location has been lost or the boxes for the valve 
stems covered over. In Mail St., opposite the Post Office, two 
large gate valves were noticed wblcb must have been useless 
since the openings to the valve stems had been covered with 
asphalt The crying need In great cities Is a better method 
of carrying pipes beneath the surface of the streets. The 
old process of digging up the pavement whenever a new line 
Is to be laid, or when repairs are necessary, means a huge 
waste of labor and the Inconvenience of the public using the 
streets. With subways or pipe galleries along the principal 
streets, the convenience of the public would be greatly In- 
creased and the cost of laying and maintaining pipe lines pro- 
portionally reduced. With such a system, the locations of 
Talves and junctions would not become lost as In the present 
uneconomical system, and the deterioration from rust and 
corrosion would undoubtedly be considerably lessened. 



ELECTRIC TRACTION ON THE MANHATTAN ELEVATED. 

Evidences of the approaching conversion from steam ta 
electrical motive power of the lines of the Manhattan Elevated 
Railway Co., New York City, are to be seen in the progress on 
their main power house and east-side substations, and In the 
projected sub-stations for the west-side lines. 

The company has recently filed, with the Department of 
Buildings, plans for the sub-station power houses for Its Sixth 
and Ninth Avenue elevated lines. There will be three sub' 
stations and one repair shop, and the combined cost of these 
will be 1133,000. The sub-stations are to be used to transform 
the high-tension three-phase electric current generated at the 
company's main power house, at Seventy-fourth Street and the 
Elast River, down to the line voltage and Into direct current 
for use In their third rail system. 

These new buildings will he situated as follows: A four- 
story brick sub-station at 173 to 175 Spring Street, a four- 
Htory brick substation at 354 to 368 West Fifty-third Street, 
a two and three story brick sub-station on the north side of 
One Hundred and Tenth Street, near Manhattan Avenue, where 
the Ninth and Sixth Avenue lines make the curve from Colum- 
bus into Eighth Avenue, opposite Momingside Park; and a 
two-story brick repair shop at One Hundred and Eightieth 
Street and Lafontaine Avenue. 

The east side eut^fitatlons are fast nearing completion. The 
walls are up for the stations at Allen and Division atreets, at 
Bast Thirty-fourth Street, near Second Avenue, and at Ninety- 
ninth Street and Third Avenue. At the One Hundred and 
Sixty-first Street and Third Avenue sub-station the steel frame 
la now going up. 
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WORKINa DRAWINGS.— 1. 



HINTS DPON READING AND MAKING WORKING DRAW* 
INQ8-TBE CONVENTIONALITIES USED. 

A vorklng drawing Bhould convey to the eye ot the obserrer 
a clear Idea of what the draftanuD or deslener wants made, 
and ot how the varlouB details are to be carried out. The 
drawing should be so complete that when It is passed into the 
ahop no further questions will be necessary, and to this end 
all necessary iaformatlon as to material, bolts and screws, 
the kind of fits and flntah desired, etc., should be plainly 
marked on the drawing. 

It iB not the buBtness of the mechanical draftsman, however, 
to make pictures, and he seldom has occasion to draw perspec- 
tive views. He bee to convey bis ideas by simpler mqthods 
than this and la making working drawings uses what is 
called "Orthographic Projection," or projection, simply. His 
drawing may not always look like the object, from the pic- 
torial standpoint, since certain conventional figures and meth- 
ods are adopted to represent machine parts, which can I>e 
drawn much quicker in this way than if their true form were 
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III FIG.4 

Vlvwa In FerapvotlTa uid Id Ortboarkpblc ProjMttou. 

reproduced. Thus, It Is not customary to draw screw threads 
In the way in which they actually appear to the eye; an easier 
and quicker method of representing them Is adopted and the 
aame Is true of other parts. 

To read working drawings, or to be able to make them, one 
must not only be familiar with the conventional methods 
commonly used, but he must understand wherein they differ 
in principle from perspective drawings or photographs, which 
represent the object as It appears to the eye. 

To a novice a working drawing looks like a lot of lines that 
do not represent clearly what they are Intended to show; but 
an experienced mechanic or draftsman finds that bis attention 
is not taken by the mere lines and that be involuntarily thinks 
of the objects which they stand for. 

Projection Drawlnff. 

Briefly stated, when a drawing la made by projection, it 
represents an object as one would see It if his eye could be di- 
rectly over each point of the object at the same time; or, 
what would be the same thing, if he could stand at an in- 
flnite distance from the object and still observe it. 

By a very simple illustration the reader will be able to 
understand the meaning of this definition and will see what 
Is the difference between a view In perspective, such as one 
sees in a picture, and a view In projection such as one finds 
In a working drawing. 

Stand an open box on ItB side and then look at the bos with 
your eyes directly in front of the open side; or If preferred, 
place a camera in this position and photograph the box. The 
result will be a view like Fig. 1, where not only the front 
edge of the box appears, but the Interior aides and bottom as 
well, aa Indicated by the lines A, B. C, D. The reason for this 
Is that the lines of sight diverging from the eye of the observer 
reach both the front edge of the box, as Indicated at A and B 



in Fig. 2, and the bottom. Indicated at O and D. TUB la a 
view in perspective and from it one gats a xmrtlol Id«a. at 
least, of the shape and depth of tha box, baaldes the shape of 
the front edge. 

In Fig. S Is the same view ot the box, hot Bbown In projet 
tlon. Here there 1b nothing to Indicate what the deptb of the 
box is. The view gives a conception of the shape of the front 
but to form an idea of its depth there must be another view 
taken at right angles to the front view. 

In Pig. i is shown how this view in projection may be sup- 
posed to be produced. The box Is placed on the table and la 
front of It, and parallel with it, is a piece of glaaa. Let a 
person stand so that his eye will come directly in line with 
one comer X of the box, as in the illustration, and make a dot 
on the glass, indicated by point 1, where the line of vIeIod 
passes through the glass to this corner. Now let him move un- 
til his eye comes exactly In front of point Y, and mark point t 
on the glass, and so on, all the way around. Then, by connect- 
ing points t, 2, 3 and 4 he will have a correct representation 
In projection of one edge of the front ot the box. 

The lesson taught by this Is that a projection drawing gives 
no idea of distance to or from the observer in a single view, 
but represents, simply, the distance in any direction in a 
plane surface like a sheet of drawing paper, held equarely in 
front of the obaerver. This is why more than one view 
is required to show in projection what may be evident in a 
single view in perspective. Also, In projection, the views, 
generally being taken at right angles, represent the sixes 
of machine parts accurately, while in perspective part or all of 
them may be foreshortened, making it difficult to properly di- 
mension them. 

Arrangement of Views. 

In Fig. 5 are four views of a wedge-shaped block in the top 
of which is driven a round pin. All these views of bo simple 
an object are, of course, unnecessary, and they are merely 
shown to indicate the correct poaltions of the different lines In 
the several views. The front view appears as though the ob- 
ject were held directly in front of the observer. The top view 
is placed above the front and appears as though the observer 
were looking down upon the object. The end view at the right 
shows the block as it would appear if looked at from the riglit- 
hand end, and the end view at the left shows It as It would 
appear If looked at from the left 

The views, arranged as here shown, are In what la known 
as the "third angle of projection," the full meaning of which 




End View. 



End Viow. 
MMTiniiMCHar 



Front View. 
Plf. O. Atr^ngtjaoTit of Vlaws. 

cannot be explained without taking up the elementary prin- 
ciples of projection, a treatment of which is to be found In any 
book on mechanical drawing. Tbla is the arrangement com- 
monly adopted for machine drawlnga 

In Fig. 6 Is an arrangement of views of the same object la 
what Is known as the "first angle of projection." This ar- 
rangement Is generally employed In architectural and iB 
structural work, such aa in drawings of bridges, etc., but iB not 
so often used for machine drawings. It will be noted that In 
Fig. 6 the top view Is below the front view, the view of the 
right-hand end of the block is shown at the left and the view 
of the left-hand end Is shown at the right. Comparing farther, 
It will be seen that in Fig. 5 the pin In the front view points 
toward the top view, while In Fig. 6 it points away from It; 
and In the end views the pin appears near the Inside edges in 
Fig. 5 and near the outside edges in Fig. S. The views are so 
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arranged to Pig. B tbat If the top view be placed dlrectlr on 
top ot the block and then the Bbeet of paper be folded over 
on tbe line x y, the front view will come directly is front of 
the block; and then It the sheet be again folded or bent back 
along a b the left-hand end view will come In front of the left 
end of the block; and, finally, it It be folded back along c d 
the right-band end view will come la front of the right-hand 
end of the block. If the block were Inclosed In a box baving 
transparent sides and tbe outlines of the block were traced on 
each of the sides as they appeared to an obserrer looking 
through tbe successive sides of the box, and finally the Bides 
were unfolded so as to lie flat In one plain, the views would 
appear as In Fig. 5. 



Zl_ 



Erd V,aw 



Frant- Vi«w. 
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End Vi»w. 



Top View. 
m- B. Another Arr»ii(amaat of Tlaws. 

To produce the arrangement shown in Fig. 6 we may assume 
the block to rest on tbe paper with its top side uppermost. 
It we then mark around the block with a pencil we will get the 
top view shown. If the block then be tipped over with Its 
front side uppermost and we mark around it, the front view 
will be obtained. Again, If It be tipped flrst on one end and 
then on the other the two end views will be obtained. 

A close study of Figa. 6 and 6 will show how necessary it is 
to adopt some one system and to adhere to it. as otherwise 
there will very likely he much confusion in the shop and per- 
haps mistakes made by the patternmaker. 

Conventional Lines. 
The various styles ot lines used in working drawings are 
shown in Fig. 7. The ordinary line (1) is for outlining ob- 
jects, for section llolng and for all ordinary purposes. The 
shade line (2) Is used to represent the edges supposed to 
separate the light from the dbrk surfaces of an object — tbat is, 
the surfaces on which the light strikes from those In shadow, 
as shortly to be explained. The dotted line (3) Is chiefly for 
representing the details of an object when they are so covered 
as to be obscured from view. Many details can be represented 
la this way and their arrangement clearly indicated, although 
they would not be visible In the actual piece. The dash Une 
(4) Is used mainly for dimension lines. The dash and dot line 



Ordinary. 



Shade. 



Dot. 



Doah 



Ogah and Dot. 
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Dash Gr.d Double Dot. 
FIs. '7. OoaTeDilonal Uaea. 

(5) and the dash and double dot line (6) are both used tor 
center lines, some draftsmen preferring one and some the 
other. When a drawing of a piece, like a wheel or a holt, 
for example. Is symmetrical, a center line Is sometimes drawn 
through the center or axis of symmetry of the figure, end if 
there are two views of the same piece tbe line Is frequently 
extended through both, Bhowing that they are connected. The 
daah and dot line (5) Is also used for connecting lines between 
different views, as in Fig. 8, and for construction lines In Iny- 
iag out mechanical movements or geometrical figures. In 
no case are the lines <5) and (6) used to represent the actual 
edges or surfaces ot a piece, except occasionally when they 



are made to Indicate the plane la which a piec* is mppoMd 
to be cut or broken, in order that a aectlonal view may be 
shown In that plane. Examples ot this will be shown later. 

Shade Lines. 

In architectural drawing the eSect is improved by taklnc 
account of the shadows that would be cast by the buo were 
it shining upon the object. The rays of tbe sua are supposed 
to come from above and from tbe left at such angle that when 
projected on the paper they would be represented by lines, 
making an angle of 45 degrees with the horizontal and 
vertical. A great deal of time Is sometimes spent in deter- 
mining which surfaces should be Ugbt, which in shadow, and 
what the shape would be of the shadows cast. 

In mechanical drawing attention Is sometimes paid to this 
point to a limited extent. Assuming the sheet to be held 
directly In front ot the obEerver, and the light to come from 
over his shoulder in the direction of the diagonal of a cube, 
heavy lines would be drawn along the edges separating tbe 
light from the dark surfaces. In many cases It requires 
considerable study to determine what lines should be shaded 
when adhering strictly to this method. In the majority ot 
cases, however, It Is the lower and right-hand lines that 
must be shaded, and tbe best practice Is to follow this general 
rule without regard to the exact manner In which tbe light 
strikes. When tbe lines are used In this way they answer 
the purpose ot Improving the appearance of the drawing, and 
they also indicate which are the raised and which the de- 
pressed surfaces. This will be clear from Fig. 8, In which 
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several examples of shading are shown. At A Is a sqaare 
block, hollow In the center. The outer shade lines show 
that the block Is raised above the surface of the paper, and 
the location of the inner lines shows that the center ot the 
block Is depressed below the outer surface ot the latter. At 
B Is shown how the blocK would be shaded If at an angle of 
45 degrees. BInce the projection ot a ray of light is supposed 
to be at 46 degrees there is no logical reason why the lines 
C should not be shaded instead of those shown; but the 
figure looks well as drawn. At C Is the shading for a hexago- 
nal prism, and at D tor a hollow cylinder. The shading on the 
top view of D starts at the 46-degree line a b, gradually In- 
creases and then diminishes to nothing when it again reaches 
the line, Tbe right-hand element of tbe cylinder In the lower 
view ot D should not rightly be shaded because It really 
separates two dark surfaces, the shadow actually starting on 
tbe element c d. In practice, however, tbe right-hand ele- 
ment Is the one shaded. At E are two blocks a aod b of the 
same site. No shade line would be used to separate them; 
but at F, where blocks at a and b are of different thIckneBses, 
the shade line would be necessary. At O the block b la re- 
cessed for the cylinder a. It may be ahoAitA. %& «a!swv^. 
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although some draftsmen might prefer to leave off the Bhade 
Udb d In the lower view. 

Sorew Threads. 
Conventional raetbode of representing screw threads are 
shown In Fig. 9. These are the most common methods, al- 
tboagh there are some others less frequentlj' met with. Ueth- 
ods A and B are generall]' employed, and of the two that at B 
Is to be preferred, as it Is more easily done. Some draftsmen 
place the heavy lines shown at B, represeDtlng the bottoms of 
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the threads, on the right-hand side Instead of on the left- 
hand Bide, as it then gives the effect of shading. At £ Is a 
conventional square thread. If any long piece Is to be threaded 
the entire length, the threading can be indicated as at F, 
which saves drawing the complete thread. The difference be- 
tween the representation of a single and a double thread is 
Indicated at O and Ji. The single thread is at Q and the In- 
clination of the lines la such that the line x y. at right angles 
to the axis of the piece, passes through the top of the thread 
at one side and the bottom of the thread on the other side of 
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the bolt At R the inclination la such that the line x y passes 
through the tops of the threads on both sidee of the bolt. At 
K iB shown a right-hand thread and at L a left-hand thread. 

Tapped Holee. 
At A B C D, Fig. 10, are methods of repreaentlng tapped 
holes where they are obscured from view and must be shown 
by dotted linea Those at A and B are much used, but where 
the drawing Is crowded those at and D are to be preferred, 
and In any case they make a neater appearance. Top views of 
surfaces having tapped holes may be indicated either es at* 
E or F. If as at E, a circle should be drawn of a diameter 



equal to the outside diameter of the bolt, and the hole marked 
as Indicated, which shows that the hole is to be tapped and 
also Indicates the size of bolt to be used. If the method at F 
Is employed the Inner circle should be approximately equal 
in diameter to the diameter of the bolt at the base of the 
threads, and the outer dotted circle should be equal In di- 
ameter to the outside diameter of the bolt. At O is the top 
view of a tapped hole as It appears in a sectional view. At n 
Is a representation of a threaded piece which extends tbrougb 
a block threaded to receive it, as shown. At £ Is a vertical 
section through a tapped hole. This Is for a right-band thread, 
although the lines Incline as though It were a left-hand thread. 
This Is simply because only that part of the thread la vlalble 
which Is at the furthest side of the hole where the threads 
must, of course, incline In a direction opposite to the direc- 
tion they take at the front side of the hole. This can be 
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Fig;. 11. BroksD Saottooa. 

clearly seen by examining a bolt or nut. At L Is shown a 
section through a tapped hole into which a bolt has been 
screwed. 

Broken Sections. 

In Fig. 11 are shown methods of representing bars and 
rods, shafting, structural beams, etc., when it Is not con- 
venient to show their whole length on the drawing. In such 
cases these pieces would be drawn as long as the limits of the 
drawing would allow and then would be broken as indicated, 
to show that the full length of the piece Is not represented. 
In placing the dimensions on the drawing the full lengtli 
would, of course, be given. 

In the next article some other conventional methods of 
working drawings will be dealt with. 

• • • 

The Waterbury Farrel Foundry and Machine Co., Waterburj-, 
Conn., have under construction an extensive addition to their 
machine shop. A new four-story office building is just being 
completed, and their old office, which adjoins their present 
shop. Is being torn down, as welt as part of the old shop, to 
make room for a large heavy machine and erecting shop. The 
new shop will be 200 feet long by 45 feet wide and will be 
traversed by a large capacity traveling crane. 

Unusually heavy concrete foundations are being laid for the 
purpose of making ample allowance for supporting the crane, 
with sufficient reserve capacity to allow for extensions. This 
new shop will greatly assist the company In its rapidly increas- 
ing business and relieve the congested condition in their pres- 
ent heavy machine shop. 

• • • 

In the discussion following the reading of a paper which 
called attention to the various factors of train resistance at 
the New York Railroad Club at the KCay meeting. It was 
pointed out that the resistance of a train rounding a carve Is 
not similar to that of a rope around a snubbing post, aa Is 
quite popularly believed. Instead, the resistance due to round- 
ing curves Ib almost entirely due to the flange friction asainat 
the outer rails because the tendency of the wheels ia to 
proceed in a straight line Irrespective of the direction of the 
pull of the locomotive. It was also pointed out that on curves 
of the same radius, the conditions are Identical even if the 
curve was 360 degrees long. That Is, the tendency of the 
locomotive to draw the wheel flanges against the inner ralU 
would be no greater than on one of less number of dasrees 
of angularity. The total resistance, however, would be pro- 
portional to the number of wheels on the curve bo the 
greater the curvature in degrees the greater the reslitaaca 
due to frictlonal effect on the outer rails. 
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THE PUSHES, PULLS AND TWISTS THAT 
THINGS OET IN A MACHINE SHOP. 
Editor Hachikery: 

Nothing Is more tmiwrUiit In the oi>eraUon of macbine 
tools, or. In fact, machinery of anr kind, than to sm that 
no part Is ever loaded berond its elastic limit. Aa this point 
can but rarely be determined accurately, it Is best to keep 
oa the safe side by always allowing a liberal factor of safety. 
It muat not be understood that tools are necessarily to be 
"nursed," but that they are simply to be given the long end 
of the lever, when it can be done as easily as not, as tt fre- 
quently happens. 

Take, tor example, a piece of Sat iron or steel with one or 
more bolt holes through It, which is called a clamp, or, less 
freQuently, a button. A clamp is In close partnership witb a 
bolt when in use. and always on the "bear," or squeeze side. 
In every deal. Occasionally, when the work comes loose, the 
"bulls" get the best of It and the nuts and clamps are tem- 
porarily elevated. Fig. 1 shows a pedestal clamped to the 
planer table, ready to be cut out at the top for the cap. It 
will be noted that the nut has been screwed down till the 
clamp M is bent, receiving an injury from which it will never 
fully recover. Right here let us stop and study briefly this 
important peculiarity of Iron when subjected to stresses, and 



will not, however, stand near the punishment in this respect 
that wrought iron or soft steel will. The nut, therefore, 
should not be tightened to a point where the parts will not 
recover tbelr original form upon releasing the pressure of 
the nut. 1 have often thought that apprentices could be taught 
to think and be careful If these things were made for them 
of cast iron. 

When the pedestal Is planed and the clamp, m, is removed, 
the probabilities are that the next time It is used it will be 
the other side up. giving It a reverse curve, and after a few 
repetitions of such treatment It will be found to bend easier 
and finally cracks will appear, as at fc, which are the marks, 
though not always to be seen, that sooner or later reduce the 
value of all machine parts that bave been subjected to al- 
ternate strains to that of scrap iron. The clamp has been 
referred to as an object lesson only, for It is cheap and 
easily replaced. If, however, It la a lathe bed, carriage or 
spindle that gets Its Initial bend It Is a serious matter. Be- 
fore dropping the clamp out of c on d deration, however, I 
beg to call attention to the one on the right hand side of the 
pedestal. Fig. I, as being made and used In a popular and up- 
to-date manner. 

Bolts and studs are liable to break at any time after they 
have been screwed up Just a little too tight, and especially so 
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Flsurea IlluatraltiiB Sttssae 

verify what has Just been said In regard to the Injury caused 
by bending It. If the bolt, clamp and all parts connected 
with them were perfectly rigid and unyielding, then, when the 
nut is run down on the thread till It touches the clamp, it 
will be Impossible to turn It further down without breaking 
some part. It is well known that such Is not case, so It Is 
evident that some or all the parts are n^anglng their shape, 
as the nut is screwed down. The Important question then 
arises: When Is the nut as tight as It is safe to turn It without 
permanently springing the clamp or straining and Injuring 
the bolt and nut? 

To make this point clear, let us take a new.stralght clamp, 
support it at both ends, and put a bolt In the middle, as shown 
in Fig. 2; then run the nut down till It Just touches the clamp 
hard enough to be felt at the end of the wrench, and mark 
the position, as at p. Now turn the nut down, say one-fourth 
revolution, then back about a half-turn, or far enough to take 
up the lost motion between wrench and nut, and then turn 
It the other way to the starting point p. Repeat this, turning 
the nut further each time, and it will be found that the nut 
does not tighten on the clamp In the same position that it 
did at the start, which proves that some part has been strained 
beyond its power to reoiver. Had the clamp, bolt and nut 
been made of close cast Iron, and subjected to the treatment 
Just described, there can be but little doubt that a break 
would have occurred somewhere, even though some grades 
of cast iron will bend quite perceptibly before breaking, but 




■ tbftt occur In Uooblne 'Work. 

after they have been tightened In that way several times; 
and the fact that, as it happens In most cases, the area of 
the metal at the fracture Is not reduced, Is strong evidence 
that they have been subjected to crippling strains, since If a 
new bolt is pulled In two It will be found to be reduced at 
the fracture to, say, three-fourths the original area at that 
locality. The frequency of wrecks, and an occasional disaster, 
due to the breaking of bolts or studs that have been subjected 
to tensile strain only, makes the subject an important one; 
and it has seemed to me that there ought to be some way of 
telling when the check nut on a threaded piston rod is screwed 
up as tight aa it sbould be against the crosshead. as well aa 
the nuts on the steam chest and cylinder covers, or, in short, 
any nut that requires careful tightening. 

Experiments In this line give widely varying results, but 
approximate averages Indicate that two-thirds of the force 
applied to the wrench is lost In friction, the other third pro- 
ducing effective pressure against the face of the nut. If the 
tension on the bolt were to be determined In this manner, 
a wrench with a scale attachment would be required, which 
might be objectionable. An easier way would be to bring the 
nut up to Its opposing surface with a light pull, and then 
tighten It by a part of a turn, the amount of which having 
been determined by experiment on the same size and length 
of bolt to produce the desired tension. If It has been found 
that one-third of a turn thus applied on cylinder bead bolts 
gives Bufllcient pressure to make a Joint, tt ^% ^ -««:^a tA.*a:mK^. 
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uid alBo an aDneceaaarr Tlak, to keep on going around and 
palling each one up a little tighter. If a tension o( more 
t>»n eight thousand pounds per square inch on the studs Is 
required to make a tight Joint, there is something wrong with 
the Burfaces, or with the design. The same is true with 
tallstock bolts, or, In short, bolts and studs anywhere. 

Fig. Z shows an old and Baay way to break twist drills, and. 
it ther are ground with lots of clearance so that they will 
catch when they break through the piece being drilled, there 
does not seem to be room for Improvement; and yet, the ad- 
vantages of the method are not so fully understood as they 
should be. Evidently the driller thinks, as the drill does 
not cut any easier when the work Is secure, that to simply 
hold It from turning is sufficient; and that is true enough 
U It can be dona without throwing an inlurlous side strain 
on the drill, which depends entirely on the relationship of the 
stop to the drill. 

In Fig. -3 consider the stop, t', removed, so the work will 
be kept from revolving by the stop, s. It Is assumed that the 
twlBtlng force of the drlUwlll be 26 pounds at the surface 
of the stop, as shown by the arc drawn from the center of the 
drill through the point of contact It will be noticed that 
the work does not come squarely against the stop so as to 
directly prevent turning, but strikes obliquely, which wedges 
the work against the drill, and this Introduces a side thrust 
against the drill, it being assumed that the drill and atop 
are unyielding and that the friction between the stop and 
piece is neglected. To measure this side force against the 
drill the wedging force at a may be considered as causing 
a separation of the rigidly connected points, d and o, by driv- 
ing the wedge, c b a, toward o. Then, represent the line of 
action of the wedging force of 25 pounds by a e. The separa- 
tion of d and o would take place along the line d o, and If 
the wedge moved a distance equal to o 6 the points d and o 
would be separated a distance equal to c b. Since the 
forces of action and reaction are equal, the products of the 
forces acting by their movements must be equal, so that 25 
pounds multiplied by the distance, a ft. Is equal to the force 
resisting separation, or the thrust, multiplied by the distance, 
c ft. Thus the thrust Is equal to 26 pounds X a ft + c ft, 
which, since ab-i-cb la approximately equal to 2. is 60 
pounds. 

To make the action of the stop against the drill clear, sup- 
pose a distance piece to be put in between the stop and the 
drill, and then the wedge to be introduced between the stop 
and the distance piece. Then, if an arm be secured to the 
drill and the outer end of the arm be attached to the point 
of the wedge and caused to pull it with a force of 25 pounds, 
a side thrust of 60 pounds will be transmitted against the 
drill, tending to bend IL The drill may possibly escape break- 
ing, but. If it does, it will "run" toward the stop and make 
an ugly looking bole, showing that the drill has milled Us 
way sideways toward the stop and angled off on the opposite 
side as It went through the piece. 

If the stop, s. Is removed and s' put In its place, the side 
thrust against the drill will be about 6 or 6 pounds, all other 
conditions remaining the same, which Is only about one-tenth 
of what it Is when ■ only Is in place. 

What Is true of keeping work from turning on the drill 

press holds good also In driving work In the lathe. As a rule, 

the driver should be kept as far from the center, radially, as 

convenient In order to relieve the live center from excessive 

strain, when taking a heavy cut on a shaft near the face plate. 

If two drivers can be used on opposite sides of the face plate, 

the strains on the center will be materially relieved. On the 

other hand, it is, of course, tolly to take extra precautions 

where the work doesn't require It. 

Youngstown, Ohio. J. H. Dukbar. 

• • a 

SEGMENT WORK IN THE PATTERN SHOP. 
Editor Machikeby: 

On patterns of large diameter It is often desirable to use 
more than six segments to a circle, as the waste Is less, 
and also the grain of the lumber will run stralghter with the 
pieces. However, on smaller work five segments are often 
better than six. An easy way to obtain the perlpberal lengths 
of these odd segments is as follows: First lay off the circle 



Into six segments. For a five-eegment division, diTlde the 
peripheral length of one of the six segments Into live parts 
and add one part on to each of five of the six segmenta. This 
will give five segments of 72 degrees each. For a seven-aeg- 
ment division, divide one of the original one-sixth peripheral 
lengths into seven parts and deduct one part from each 
of the original six lengths, and seven segments of 61 }-7 
degrees will be obtained. For an eigbt-eegment dlvisiOD, 
divide one of the original one-sixth peripheral lengths Into 
four parts and deduct one part from each of the original ilx 
lengths as before, and eight aegments of 45 degrees will be 
obtained. Likewise for a nlnesegment division, a dirlslon 
of an original perlpberal length into three parts and subse- 
quent deduction as before will give nine segments of 40 de- 
grees each. 

I once had a thin, flat ring to make. Intsead of breaking 
the joints on a flat surface, as is usual, I glued one course on 
cop of another, forming concentric rings, each course being 
larger In diameter than the preceding one. To do this 1 
turned the Inside of the flrst one and the outside of the 
next one to flt It, and then cut off the flrst one and glued 
It outside of the next one, breaking the Joints over one 
another, thus making a circular Joint. Then I proceeded with 
the next one in the same way, and so on until all had been 
glued together. By offsetting each ring of aegments — or, 
rather, by not putting it entirely over the next one — a beveled 
ring may be made, such as a bevel-gear rim. This method 
avoids the thin edges that would occur with a beveled rim 
made in the usual way. In the case of the bevel-gear rim, the 
teeth would cross Joints in the segments, thus aiding In tying 
them together. I generally finish segment work with a thin 
segment on top, and the Joints are then not so likely to open. 

In building patterns for gear blanks, pulleys, flywheels and 
similar work, 1 flrst put arms together with radial Joints, 
using tongues In saw cuts for Joints, glue them together, and 
then saw them out to shape. Then I put a faceplate on the 
arms, build segments between the arms of the same thickness 
as the arms, and then build segments on each side to proper 
height. In this way, both sides of the rim can be turned 
without the necessity of rechucking, there being but few 
cases where the rest cannot be set to the back side of the 
wheel. This leaves the segments between the arms to be 
finished by hand. By turning a hole in the center of the 
arms entirely through, and a corresponding pin for a hub. 
they win necessarily go together centrally. Thin rings are 
better when made one segment thick, as they do not warp 
nearly as readily, I secure the joints by making saw cuts 
In the ends and Inserting hardwood tongues. The thicker the 
segment, the more tongues are used; If well clamped and 
thoroughly dried, this makes a very substantial Job. 

Denver, Colo. J. L. Gasd. 

• • • 

METHOD FOR PINISHINQ DUPLICATE WORK 

IN THE SCREW MACHINE. 
Editor M'achineby: 

The special tools and fixtures here described were designed 
for the screw machine, and consist of an Improved driver for 
the work, a special arrangement of lathe centers and a form- 
ing tool and bolder which will duplicate work without chatter 
Ing and without regard to pressure applied by the operator. 

The particular piece of work for which these tools were 
designed is shown In two views in Pig. 1, and Is called a 
"goose-neck." It is a brass casting, and Is finished at the 
taper end marked A. Before flnlehing this surface, the cast- 
ings were centered at C, and chamfered slightly on tbe 
Inside at B. Tbe first Qzture made for the finishing operation 
was the special chuck, a cross-section of which Is shown In 
Fig. 2. The body of the chuck was a casting of the shape 
shown, and was cored out at GC. It was flrst chucked in 
the lathe and bored out and threaded at OG to flt tbe spindle 
of the screw machine, and the end squared up. It was then 
faced and the rim trued. A hole was bored and threaded at 
D to admit the center E. which was finished with a shoulder 
at F so as to allow It to rest squarely against the face of 
the chuck. A square bole was then let through the face 
of the chuck to admit the driver /, which was made of %-Inch 
round tool steel and bent as shown, and the end / flnlfli»* 
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to a amootli fit within the hole i. The ronod portion B ot 
thla driver mu long enough to allow it to extend clear throngb 
the Borew-machine spindle, and was connected to the wire- 
feed lerer. Thia manner of connecting the driver allowed 
It to be forced out and in, thereby permitting the work 
to be located on the centem, and removed when finished 
without stopping the machine. 

B e 





holder as shown. The abape required was then worked out 
on the face for Ita entire length, and flnlahed In the milting 
machine with a qjeclal tlj cutter, as shown in Fig. 4. The 
cutting face of the tool 7 Y, Fig. 3, was sheared oft to the 
angle shown, bo as to allow the work to be cut gradually- The 
tool was then hardened and drawn to a light straw temper, 
and the cutting face ground and oil-stoned to a keen edge. 
The fixtures and tools were now complete and ready for work. 
The parts were set up on the screw machine in the relative 
positions shown In Fig. 4. The machine was started, and 
the driver lever pulled back, thereby drawing the driver i 
Into the chuck. The work was then placed on the centers. 



ng. 1. Skatob of " Oooaa-oaok " to b* >f«iinr»otarail. 

As the end B, of the work Fig. 1, gives a very narrow 
bearing for the tali center, and as the work revolved very 
fast, it was not practical to adopt the ordinary center, aa 
there was a tendency for the end of the work to run hot 
and burr up. So to overcome this, the special sleeve and 
running center, shown in a crosB-eectlonal view In Fig. 4, 
was made. This fixture consists of a sleeve which was first 
bored out and tapped at the back end for the center end 
thrust screw M. It was then placed on an arbor and turned 
taper on the outside to fit the tallstock, which had been 
fitted to the Bcrew machine. The end thrust screw M was 
then made with the thrust end flnlahed flat, hardened and 
polished. It was then screwed tightly Into the sleeve. The 
running center K was then made of tool steel, and finished 
to fit the sleeve smoothly, and tapered at L, and the point 
rounded. This end was then hardened and polished. After 
an oil hole had been let Into the sleeve and the inside polished 
smooth, the flxture was finished. 
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with the portion C on the chuck center and the face end on 
the running center K. The driver lever was then pulled 
out. causing the driver I to emerge and drive the work, the 
running center L traveling with It. The handle of the 
cross slide was then pulled down and the forming tool pre> 
sented to the work, cutting the face gradually. And aa each 
portion of the work was reduced and finished, tliat point of 
the tool passed the center and came out under the work; and 
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As the manner of finishing the formed surface of the work 
Is distinctly dllferent from the usual methods In general 
use, and as the forming tool and holder are of a novel design, 
they are worthy of a detailed description. 

By reverting to Fig. 3, In which a plan and side view 
respectively of the tool and holder are shown, the following 
description of them wilt be intelligently understood. The 
bolder Is a casting of the shape shown at P, and was dove- 
tailed on the bottom and fitted to the cross slide of the screw 
machine, and equipped with a rack to mesh with the feed 
gear, as shown at N, Fig. 4. The portion for holding the 
forming tool Q, Fig. 3, was then planed dovetail, slanting 
upward to the degree shown in the side view of Fig. 3. A 
hole was then drilled and tapped through the lug R to admit 
the tool-adjuatlog screw 8. Two headless setscrews, T T, were 
also let Into the side, as shown. The forming tool Q was of 
%-inch flat tool ateel, finished all over and fitted to the 
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as the whole face was finished the entire cutting face of the 
tool passed free and clear of the work. The driver I was then 
drawn In (without stopping the machine) and the tall center 
drawn back and the work removed. Another casting was 
then located on the centers, the driver sent out, and tlie 
work finished as before. 

As will at once be seen, the use of the special chuck 
reduces the time necessary to locate the work on the centers, 
and remove H when finished, to the minlmnm. And the 
running tall center eliminates the possibility of the work 
running hot and burring, as well as the usual waste of time 
In adjusting the center against the work. The method of 
finishing formed surfaces by means of toots of the design 
shown Is meeting with more favor all the time, as very wide 
and Intricate forms can be duplicated on round work without 
any trouble. Another thing, by the use of this tool, woA. 
can be flnlahed, one piece in exa.<cl to;\JCw».^iMtt. «A ^Xs. 'SOasa 
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b7 comparaUTely unskiUed help, with the certainty that 
each and every part finished will be perfectly intercbange- 
abla, aa the sizing does not depend on the pressure of the 
operator's hand on the cross-slide lever, as is the case when 
the ordinary toolpoet-formlng tool is used. 

By the ase of the tools and fixtures here shown, a large 
number of dlflerent shaped castings were finished, all that Is 
necessary tor a change being to fit a different forming tool 
to the holder. The oatput from the machine to which the 
Oxturea were affixed was increased threefold, and the expense 
reduced accordingly. 

Brooklyn, N, Y. Joseph Vincent Woodwobth. 



FIXTURE FOR LATING OUT KEY WAYS ON 

TRIPLEX POWER PUMP CRiNK SHAFTS. 
Editor Machinert: 

Figs. 1 and 2 represent a very handy fixture for laying 
out keyways on opposite ends of triplex crank shafts at a 
definite angle from each other. The crank shaft illustrated 
consists of a solid-forged middle crank and shaft, with pro- 
vision at each end of same for a crank disc to be pressed on, 
and It Is Qecessary that the crank pins be located 120 degrees 
apart. 

The fixture consists of a frame or yoke of the shape of an 
inverted U, aa shown at Y. Figs. 1 and 2. In the lower ex- 
tremitlea of this frame are holes through which pass the 
rods A and B, which serve as guides for scribing tools, and 
both rods are adjustable through the yoke by means of the 
aetscrews R and 8 to allow for different lengths of crank 
shafts. These setscrewa bear against keys that rest in key- 
ways cut on one side of each rod throughout its entire length, 
and tbe aetscrews and keys are so set in the yoke that the 
keyway of each rod comes on its upper outward side at 



% Inch wide, and so on, the number of different slzee o( 
keyways being determined by the number of palm of acrlberB 
on the bead. At M, Fig. 2, the head F le Bbown marking 
out a keyway on tbe gear seat. At each end of the sbaft is 
a keyway for a crank disc. As may be seen In Fig. 1 the 
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keyways In the crank discs are diametrically opposite the 

crank pins, so that after they are pressed onto the shaft 

the crank pins will come 120 degrees apart. 

Holyoke, Mass. C. W. Putkam. 

• • • 

FORMED MILLING CaTTERS. 
Editor Machineht: 

The economy In time and accuracy of results obtained by 
the use of milling cutters, adapted to be ground without 
changing their shape, ia very well known to mechanics, Ibe 
cutting of gears and duplicating of irregular shapes In milted 
work having, indeed, become dependent upon them. How- 
ever, the cost of a single cutter formed to a new shape Is Ukely 
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an angle of 60 degrees from the vertical. Each rod Is sup- 
ported at Its end farthest from the yoke by a link or arm, 
aa shown at C and A which links have projecting centers that 
enter the centers In the ends of the shaft. The projecting 
center In link C ia capable of adjustment in order to bring 
the fixture firmly into position against the centers. Each 
link la keyed onto Its rod so that Its axis passes through tbe 
keyway on the rod, making the links set at an angle of 60 
degrees with vertical, as shown in Fig. 1. Then, In order to 
adjust the fixture vertically to bring the projecting centers 
In line with the shaft centers, the guide rest E is made 
adjustable through the yoke by means of setacrew T. 

For carrying the scribers a sliding head is provided upon 
each rod, as shown at F and O, Fig. 2, with keyways and 
keys. To each bead are bolted several scribers of shape shown 
in Fig. 4. These scribers are separated Into two bunches 
upon each head, the two inner ones being Juat Yj Inch apart; 
tbua when they are awung down into position they will mark 
out a keyway ^ inch wide. Then, as the scribers are 1-16 
Inch thick, the next two outer ones will scribe a keyway 



to be regarded as excessive, as such Is necessarily special in 
its nature. Yet any shop possessing a lathe and milling ma- 
chine need apprehend no excessive difficulty in producing 
satisfactory formed cutters at an expense little greater than 
that of ordinary milling cutters of corresponding sizes, pro- 
vided they will do a little preliminary rigging-up for the pur- 
pose, as follows: 

Every original form of cutter should have its template, shap- 
ing tool and lathe tool. The template may be a thin piece of 
sheet metal, preferably steel, having its edge worked to the 
desired form of the finished cut, either from a model or draw- 
ing. The shaping tool may be cast steel, with a shank to fit 
the fly tool holder of tbe milling machine, or the tool post of 
the ehaper, its cutting end having a clearance angle of about 
16 degrees from the top, or cutting edge. The cutting edgi 
of this tool must be fitted accurately to the template, when 
the two are held in the same plane, and Its depth of face must 
be enough to insure sulficlent strength and rigidity to with- 
stand making the cut upon the lathe tool. A piece of glass Is 
convenient in fitting together the template and the tool, aa It 
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enables botb to be held readily Id the same plane and allows 
the light to show progress in fitting together. Tbe lathe 
tool should be macblned all over to get tbe eldea parallel and 
surfaces square wltb each other. Its cutting end will, of 
course, be made of sulBclent width to full? cover the width of 
tbe cutter upon which It Is to operate, and in order to work 
well It must be held square, both In receiving its shape, and in 
forming the cutter. The straight sides will aid materlallr 
In this and also in setting the tool at the proper angle with 
the shaping tool while Its cutting face is prepared by it, and 
later In setting It radial with the cutter blank center. These" 
steps are necessarily performed where the cutter Is made, as 
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also must be performed the preparation of the cutter blank. 
Including rough turning to sbape and the gashing of the 
teetb. 

Occaslonall]'' a shop, driven by necessity, and at the same 
time recognldag the unreliability of hand-filed and scraped 
cuttera, makes use of a special eccentrically-centered arbor, 
with a hand lever attachment for baking off, and backs off the 
cutters thus one tooth at a time. This Is better than an at- 
tempt at flUng, but K is hard work, and the lengths of the 
teeth are liable to vary as each tooth Is Independently finished. 
Further, as the cutter blank raises and lowers, by reason of 
tbe eccentricity of the arbor, the center of the cutter Is con- 



P being the faceplate and JI the tool poet. J. Is a ahonldervd 
arbor eccentrically centered to give the required amount of 
lateral motion, or throw, to the cutter blank J, to and from 
the tool 0. by which It Is formed, and relieved or backed off. 
Tbe sleeve fi turns freely on the arbor, between its shoulder 
and the nut K. and at its rear end Is rigidly secured the gear 
O, while the loose gear H turns freely beside It In practice, 
however, tbe gear S Is kept from turning by the lever 7, which 
rests on any stationary object, as tbe lathe bed or Its carriage. 
The cutter, previously gashed. Is held firmly between collars 
on tbe outer end of the sleeve B, which are clamped by the nut 
L. £ Is a driving lever secured to the arbor A and connected 
to It is the stud D, one end of which engages with tbe face 
plate, while tbe other end forms a bearing for the loose run- 
ning pinion F. 

It may be seen that if the gear wheels O and S had the 
same number of teeth, no motion would be imparted to them, 
or to the sleeve B, hut the whole would have only the eccentric 
throwing action due to the arbor A. In practice O has the same 
number of teeth as H for about half of Its circumference, but 
a few less on tbe other half; consequently the sleeve B and 
the cutter have a forward motion timed to take place when the 
eccentric action of the arbor throws towards the cutting 
tool. 

The cycle of operation Is as follows: Starting with tbe 
cutting tool at the front edge of a tooth In the cutter, the tatter 
is slowly rotated forward, and at the same time moved for- 
ward bodily towards the tool until the next gap is reached; 
then the cutter stops rotating, but begins to recede from 
the tool until time for the cut to begin on the next tooth, 
when the operation Is repeated. The lathe is thus running 
steadily forward all the time, making as many revolutions as 
the cutter has teeth, while the cutter revolves but once during 
the whole work of relieving all the teeth. The device is weak, 
for obvious reasons, and limited to a certain number of teetb, 
relative to the gearing employed. 

The relieving device, shown In Fig. 2, can be applied to 
any ordinary engine lathe, with modiflcatlons to suit the vary- 
ing conditions. As may be seen, It is extremely simple, con- 
sisting of a cam 8, having one or more throws, fitted to tbe 
lead screw of the lathe and adapted to be driven by it, at any 
point along Its length, as at the end of the carriage, or hack 
of it underneath the apron, as may be preferred. Riding on 
this cam Is a roller T, held In the lever U, to the outer end of 
which lever is attached a weight by means of the cord 0. Tbe 
other end of tbe lever D Is secured to the short shaft Y, sup- 
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stantly changing Its position relative to the top of tbe lathe 
tool, so that the shape imparted to it will be modified by the 
throw of the arbor, and hence will sot be exactly correct; 
neither will the tooth be quite the same at the point and heel, 
successive grlndlngs showing a difference of cut, which is 
more perceptible Id a cutter having considerable difference in 
Its face outline than in one of a nearly uniform diameter. 

The Balzer relieving device Is an Improvement over tbe plain 
eccentric arbor In some respects, as It performs the desired 
work automatically and uniformly, and tbe teeth are formed 
more nearly correct, as may be understood from the following 
descriptlOD of the device. The diagram. Fig. 1, shows a sec- 
tional view of this apparatus as applied to an ordinary lathe. 
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ported by the brackets W, which are In turn fastened to the 
lathe carriage from beneath at B. Also on the shaft V is ad- 
justably connected another lever X, forked at the top and en- 
gaging there between double Sanged collars 7 on the cross 
teed screw of the lathe In the place ordinarily occupied by a 
thrust nut, here temporarily removed. The common change 
gears for cutting threads are used In the same place and man- 
ner as originally designed. The brackets may be made a 
permanent attachment to the lathe, while the cam can remain 
on the lead screw without interfering In the least with its 
usual functions. 

As the tool is, with this device, set at the height of tha la^h*. 
center and as the device operates d.S.x««. «a. Va.% «.tw* \»«ft. ^i*-"** . 
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the tool iB caused to adrance and recede in Btralght lines, 
according to the timing and shape of the cam, vbHe tbe enttcr- 
blank revolTea steadily forvard, aa In common turning. In 
this way properly reileved teeth are aasared, having exact uni- 
formity and at only a trifling extra expense for the extra parts 
required. This deTice operates equally well on any size cutter 
and upon any number of teeth, limited only by the sIeb of the 
lathe and the assortment of geare that can be used on IL 

Philadelphia, Pa. W. B. Wiujs. 

• • • 

A NOVEL DBILLING JIO. 

Editor Machikebt: 

At one time tbe boles in tbe lugs R and S between the bosses 
on tbe castings, shown in Figs. 1 and 2, were made by coring 
In. The holes in these lugs are Intended to receive pins which 
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shaft O by the bracket F, Pigs. 8 and 6. TWa bracket r Is 
fastened to the frame of the device by screws and pins and lU 
outside width Is equal to the distance between the luga X, Plf- 
1. It serves also as a bearing for tbe spindle shaft O. 

The drilling heads H and H', Fig. 3, are made to slide la 
slots In the frame and are glbbed Into them by the plates 
/ and r, FlgB. 3 and 4. Bach head 1b slotted to receive the 
gear trains that drive the borlsontal drills, the pitch llaet 
of which gears are shown at /, Fig. 6. Tbe lateral motion of 
tbe beads Is obtained by means of the lever K aeOas cm the 
disk crank L and through the Unks M M', Flga. S and 4, the 
lever being supported by the bracket N, Figs 4 and 6. The 
lever Is held by friction to allow adjustment for conrenlent 
worklog. 

The links are so shaped to clear the shaft of the crank that 
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DatUlB of DrllUns Jltf for Oparntliig oa Oftatlns abowB In 'Fig. a. 



are riveted on both sides of the tugs, the pine serving as 
pivots for hinged screws. But, as may be Imagined, they 
were often out of place and usually of varying sizes and con- 
ditions of smoothneBB. 

Finally the lugs were cast solid and the device shown In 
Figs. 3, 4 and 5 was made to readily bore the holes in them. 
This device was conatructed to be placed on the table of a drill 
press, and Its spindle A to be entered Into the drill chuck, 
the device being steadied by being bolted to the table through 
the holes B B In the base. The spindle A Is supported by the 
bracket C O, and the lower end of the spindle is formed Into a 
miter gear, the outlines of the gear cone being seen at D. 
This gear meshes with Its mate E, which Is supported on the 



nearly the full throw of the crank Is available. This 
necessitated by the fact that In some cases the lugs are placed 
alternately close to the bosses, aa shown by dotted lines at 
P and Q, Fig. 1. For drilling the lugs In such cases one of the 
heads H or H" iB removed and a drill long enough to pen 
entirely through both lugs from one Bide la put la the remain- 
ing head. 

The drills used serve as spindles for the lowest (eara In 
the heads. They have keys driven Into their body and thdr 
ends are turned to enter o. Figs. 3 and 6, against which they 
shoulder. The trains of gears are protected from chips by 
thin sheet metal guards, not shown In tbe drawing. Tbe 
driving spur gear W, Fig. 5, is keyed to, and receives its motion 
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from, tba iplined abaft G. Tbe tieads, ms Bhown in the dnv- 
Inc. ftr« Bxtended to th« limit of their travel, but as used for 
drilling the lugs R and 8, titer cIom up until the drills Jnit 
clear. So little room la there tor working thla device that the 
extreme outer ends of the beadi bad to be chamfered off to 
allov entrance to the work. 

Brooklm. J- R- OOBDOH. 

• • • 

ANOTHBB CRAN£ DISC, AND ANOTHER 
METHOD OF PINI8HIN& THIN RINGS. 

Editor MACHmnT: 

I recently finished up a 'crank disc verr similar to the one 
described In July Haohihebt, Page 365. I had tbe usual 
instnictlone to the effect that "No moas should grov on It." 

I Qrst bolted the disc to the face plate of the lathe with 
tbe pin aide next to tbe plate, using parallels under It to 
block the disc out far enough to clear the pin- After trulDg 
ap, I bored tbe bub and faced off the disc. To accarately 
center the pin and lay off the required throw, I drore an 
arbor tbroggb the disc till It projected out from the pin 
side of tbe disc the same distance as tbe pin. From the 
center of the arbor tbe center of the pin was easUr de- 
termined to get the required throw. I turned the pin br 
bolting the faced elde of the disc to tbe face plate with the 
center of the pin which had been located resting on the 
tail center of tbe lathe. In facing thla side of the disc I had, 
of course, to shift the atrape when half-var out on the 
work. By this method I bad to center only one end of tbe 
craokpln. 

If It were necessary to center the other end, my way would 
be to first place the disc on a planer platen with the pin 
resting on a V-block, as shown In Fig. 1. If tbe V-block was 
not tall enough it could be raised with parallels as at P. 

Flret, center the outer end of the pin; then, taking care 
that the disc stands square with the platen, scribe the height 
of Its center on the back of the disc with a surface gage. 
Next, revolve the disc upon the pin as an axis, and again 
transfer the bdgbt of the pin's center to the back of the disc; 
the intersection of these lines will be the rear center of 
tbe pin.* It is obvious that a strap will have to be placed on 
the pin to hold tbe disc In place. If the keyway In the disc 
is to be on the side diametrically opposite the pin tt can be 
easily located with a center square by placing tbe center 
head on the pin and letting the blade extend across the hole. 

In August Machiitebt I find that dlfDcultles have been 
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experienced in turning thin cast Iron rings. The tollowlDg 
U an eagf method of doing such a Job: Have a suitable 
□umber of ears cast on one eud of the rough bushings from 
which tbe rings are to be made, either three or four ears 
only being necessary, according to the number of slots in the 
face plate of the lalhe to be used. Pig. 2 sbowa bow these 
ears £ are to be arranged; they are to project inwards pre- 
ferably and need not be over % inch thick. Face that end 
of tbe casting in a chuck and. drill holes in each ear, and 
tap them with a %-inch tap, and then bolt the end of tbe 
casting to the face plate with tap bolts. Turn and bore tbe 



casting to tbe required dimensions, and then face the edge 
and cut off rings about 1-44 Inch longer than tbs flnlahed 
size to allow for facing tbelr inner sides. 

When all but about an Inch of tbe bushing is used up 
make an arbor of what is left to square the other sides of 
tbe rings on. The rings should go on this arbor as hard as 
possible and there should be a square shoulder to bold tham 
true. Fig. S shows thla arbor arrangement Fig. 4 repre- 
sents a roller which consists simply of a piece of steel of 
convenient site to fit in the tool poet, and a roller mounted 
in one end. This tool is placed in tbe tool post and tbe 
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roller pressed against tbe ring on the arbor with tbe lathe 
revolving quite fast by means of which the ring can be 
pushed evenly against the square shoulder of the arbor. Tbe 
rings can be easily removed with a plncb bar. If the dis- 
tance from tbe shoulder to the end of tbe arbor is made 
exactly 3-16 Inch the end will serve as a gage for setting 
the side tool. Nkuo. 

• • • 

NON-REVOLVING SPINDLE MIGROMBTEB. 
Editor MAOHimBT: 

There occur cases In accurate measuremente of work where 
the revolving of the measuring spindle of the ordinary mi- 
crometer is a dlsadvanUge; In all kinds of measurlnc In 
fact, the revolving of the spindle is never an advantage for 
obtaining fine measurements. The accompanying sketch illus- 
trates a micrometer In which the thumb nut N revolves while 
the measuring spindle B does not, when being used for meas- 
uring. 
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* It Is evident that tbe best result's would be obtniaed lij' selling up the 
disk so that a lioe coanectinK the center of the pin with ihe cenler of the 
Hhaft wonld make an anfcle of about 4; tlcKrees with the table. —ElilTOK. 
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The thread on the spindle 8 occupies its middle part within 
the nut and Is a 2l>-pitch of a special form. Because of being 
coarser than the ordinary micrometer thread {40-pitch), It is 
quickly operated, and also when the spindle Is brought into 
contact with work It is with less pressure than In the case of 
the finer thread. Allowance for any lost motion In tbe threads 
of the nut and spindle and next to the shoulder of the nut 
is made by the adjustment nut A. Tbe reading of size la made 
by lines and figures engraved (not stamped) on both tbe 
spindle and the nut 

There are many advantages In this arrangement of a uon- 
revolvlng spindle which must be apparent to all who haw 
bad trouble with tbe ordinary revolving, or "crawling," spindle 
micrometer, in this type of micrometer the measuring spindle 
comes Into a direct, natural contact with the piece to be meas- 
ured. There are also essential features in the construction of 
thread and nut of this Instrument which are not shown, but 
which contribute greatly to accuracy. However, the especial 
feature which I wish to emphasise Is the value of the non- 
revolving spindle. 

Springfield. Mass. p. w. Ciauq.'b.. 
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NOVEL COLLAPSIBLE TAPPING TOOL. 
XdWor Machuteby: 

The tapping tool sbowo In the accompanyliiB cuti, Flga. 
1 and 2, Is a tap designed to do away irlth the "backlog out" 
of the tapped hole after the thread la cut, as la the usual prac- 
tice; and also to provide adjustment of the cutters dia- 
metrically and to obviate the necessity of the operator attend- 
ing to the collapsing of the Up. It Is designed to tap holes 
In castings where there Is a "boss," or deck, as at A, Fig. 4. 
which deck is made use of as a stop. 

The operation of the tool ia ae follows: The tap enters 
the bole to be threaded and taps out the thread. When the 
hardened cap C, Figs. 1 and 2, strikes the surface A, Fig. 4, 
the shaft upon which the hardened cap Is attached Is pushed 
against the end of the shaft B, Fig. 1, wblcb Is locked into 
the hardened bushing F. This releases catch B, and the 
coll spring U forces the cam £, Fig. 2, around In the direction 
of the arrow X, bringing the groovee, or the smallMt diam- 
eters, of the cam underneath the backs of the threaders ^4., 
Figs. 1 and 2. The band spring £F then forces the threaders 
down upon the smallest diameter of the cam, which throws 
them out of action and the tap can then be drawn out of the 
hole. 

The spring U, Fig. 1, in the shank Q operates as does an 
ordinary door spring. One end of the sprlug ia fastened to 
the shaft F, on whose end cam B Is milled. The other end 
of the spring Is held In a screw U which Is provided with 
two boles— Ji R, Fig. 3 — to receive a toothed or spanner 
wrench which enables the tension of ttae spring If to be 
tightened or loosened. By loosening the screw T, Fig. 1, 
and moving the piece W in one direction, as Indicated by the 
arrow 7, the dlametor of the tap Is Increased; by reversing 
It and moving It In the opposite direction the dlametor is 
decreased. The body part of the tap Is, of course, provided 
with an oblong hole, shown at 3, to allow the handle 2 the 
necessary amount of throw to move the cam from its largest 



LABGE BEAM CALIPBB8. 

Editor Maohirebt: 

The accompanying sketch shows a lam beam eal^wr de- 
signed for machinists and pattern maker*. It eonidats of t 
beam M S and the legs B and S, made of ehenr wood to ttt 
dimensions Indicated. The legs are seenred In podtlon on tti 
beam by meaof of the thumb screws A, wUch Jam M^hm 
the gibs C at the shoulders of the screws. The slbs have hole* 
countersunk for the screws to entor, to hold them approz^ 
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mately in place, and the nuts B are of brass, fltt«d into tbe 
filling pieces P tbat keep them from turning. The flUing 
pieces are riveted to the lege by means of cherry dowals D. 
One leg B Is provided with a fine adjustment conatatlnK of 
flexible steel spring H, ending in a point which Is adjosted 
by the thumb screw £. This screw Is locked tn adjastmest 
by tbe check nut G bearing against the hrasa nat F, whld Is 
Ineerted in tbe leg as shown. 
Holyoke, Haas. C. W. Puthax. 
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to its smallest diameter. Tbe tap can be set for different 
depths of thread to be cut by adjusting the hardened cap 
along on Its shaft O and tightening It by the Jam nut D. 
Aftor the tap Is withdrawn the operator pulls tbe handle 
In the dlrecUon of arrow Y until the catch B, Fig. 1, engages 
in bushing f, both shaft and catch being actuated by the 
springs E and I respectively. 

This tap is also provided with boring tools (not shown) 
dovetailed between each threader, for use on a drill press 
or turret machine provided with a leadscrew, enabling the 
boring and tapping of a hole to be done in one operation. 
When used on a machine without tbe leadscrew It le best, 
however, to use a separate boring tool. 

Brooklyn, N. T. Oeoroe J. Wikkls. 
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MECHANICAL DRAFT. 
Mechanical draft is used extensively at the large stilpballd- 
Ing plant of the Fore Biver Engine Co., at Qulncy Point, ICass. 
an illustration of which recently appeared In these eolomna. 
The boilers have an induced-draft apparatus, the heating fvr- 
nacee and forges are fitted with forced-systom fans, and as 
exhaust fan removes the smoke from the hoods over the forges- 
All buildings are heated by the bot blast system, the warmed 
air being supplied through ducts wblch deliver It along tbe 
walls and above the head level. The buildings are fally ex- 
posed, yet during the past winter, the first since the plant 
was opened, a uniform temperature was maintained threngb- 
out all the buildings. Tbe blower and heating eQolpment was 
Installed by the B. F. Sturtevant Co., Boston. 
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SHOP EINES. 



A DBPABTlCaNT OF PaA.OnOAIj IDBAS P0& THB BHOP 

aentmmtlona of klnlu, devlott* nud methodB of doinv work nre 

■oUotted tot this oolumii. Write od one side of tbe 

pftper only and send eketobee when neoesurr. 

7ILB HANDIiB- BCBIBBR INSTRITMSNT6. 
H. U. J. MDda sltetches of three devfcea tbat he has found 
to he bandy. The one Shown at A, Pig. 2, Is a flte holder 
for nee on large fiat surfaces where the vhole file has to 
pan over the work. It was made of flat steel, about % z % 
Inch section, bent to the shape shown and the comers rounded 
off on the upper part at A so as to form a handle to grasp 
the frame by. A slot was cut at B on a taper so as to fit on 
the Uug of the file, and also slightly tapering Inward so as 
to more effectually retain the file. The end at the handle 
is flat and simply rests on top of the file. The contrlrance 
shown at D, Fig. 1, is conTenient In laying off correspond- ' 
log boles from a drill Jig, or any drilled piece, onto a casting 
when there is a considerable space between the two pieces 
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at the place to be marked, or in a comer where It is impos- 
alble to get accurate resolts with an ordinary scrlber. The 
plug D is turned out of hard wood to fit rather snugly into 
the hole to be transferred, but still loose enough to allow 
it to be revolTsd therein. The upper end E is fiattened 
slightly to afford a handle, and into the opposite end a needle 
la Inserted with the point left projecting out to act as a 
sctlbar. Then, by inserting the plug In the hole to be trans- 
ferred as far as it will go and revolving It, a circle is scribed 
onto the casting concentric with the hole. If the needle's 
point projects out Juat far enough to be in line with the edge 
of the pluK the circle scribed by It will obvloaely be of the 
same else as the hole. Pig. 3 shows a handy and easily made 
gage which may be used for a variety of purposes such as 
depth gage, scribing lines parallel to the edge of work, etc. 
It Is made of square steel of convenient size, and the scrlber 
r is fastened In the hole through It by the thumb-nut H. 
A onall hole drilled In tbe blade of a combination square 
to fit a similar scriber will also provide an InBtrumest of 
tbe same nature and fully as handy. 

JIO FOB FOBOED CRANKSHAFT PIN. 
W. T. S. sends a drawing of a novel Jig for finishing the 
craakpln of a forged crankshaft without the delay of making 
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a fixture to hold the shaft In a lathe. The devJce, which is 
Shown in Fig. 4, Is made from two cast-steel blocks 1 inch 
by t% Inch by 2% inches. They were ground on one side 



to a bearing, dowelled together and clamped between two bars 
as shown. They were then bored out to a diameter equal to 
the required size of the pin, and teeth cut upon the inaer 
periphery of the hole by the milling machine, after whleb 
the blocks were hardened. Tbe Jig, as may be Inferred, is used 
as a cutter, the toothed blocks being clamped over the rongbed- 
out pin, and then the shaft la centered In the lathe and 
slowly revolved. The cutter operates on the pin by being 
allowed to follow the crank-ptn in Its eccentric movement, 
but not allowed to revolve, and the desired size of pin Ih 
obtained by clamping the cutting blocks tighter together until 
they are firmly together, wbeo the pin must be cut to site. 
Care should be taken that the roughed-out pin be evened 
up BO that the hole in the block comes parallel with the axis 
of the shaft, and if the pin is longer than the width of the 
blocks the tool should be caused to slide back and forth 
along the length of the pin as the shaft revolves, W. T, B. 
suggests that this method may not be new to some, as it 
has been used In a modified way by a manufacturer of woolen 
machinery for several years, but it was new to bim In this 
application and may be useful to machinists who are, like 
himself, building gas engines to run their lathes by, 

TRICK GATE LATCH. 

J. F. H. sends us a sketch of an Ingenious arrangemeot 
of the common door latch for use on the machine shop gate 
to prevent strangers from walking in without permission. 
The device, which Is shown in Fig. 5, resembles the ordinary 
thumb latch, or storm-door latch, except that the latch lever 
A is inverted from Its usual position with reference to the 
catch S, and enters It from below, the spring D being used 
to hold It normally up Into the catch. Thus, It may be seen 





(..VHi'W/'-w.jt.r. 
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that. In order to unlatch and open the door or gate, It Is 
necessary to push down on tbe bent end of the handle O 
on the latch side, or raise up the thumb end of the handle 
on the opposite side from the latch. This procedure is exactly 
in opposition to that usually met in such thumb latches^ and 
for this reason a stranger will ordinarily be mystlfled and 
make so much oolse In trying to get In as to attract tbe 
attention of those in charge. 

GAGE FOR GRINDING DRILLS. 
H. H. Ball, Watervliet, N. T., sends a sketch of a gage for 
use in grinding drills, which he has found very handy and 
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accurate. This gage, which is iAown in Pig. 6, enables either 
a large or small drill to lie solidly in the Ec<yi'^«> \jc«i<hfc»&. v» 
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It on top of the gag«, nod the lips can then be tested tor tlielT 
truth In width, or angle, much easier and quicker than with 
the gagea in common use without the groove. There is a line, 
to Mt the blade B by, on the stock at an angle ol 69 degrees at 
the top of the graduated blade, and the user can easily make 
other lines. If needed for special work. 

The blade Is clamped In position by the knurled nut If at the 
back and can be thus adjusted to any angle. The stock A Is 
cut away where the blade is pivoted on, so that one side of the 
blade comes directly In line with the middle of the groove. 

HANDY PLANER AND DBILL HOLDBRS- BABBITTING 

PLATE FOB HANOBR BOXBS. 

A. W. sends a sketch of a handy form of angle plate, which 

he calls the "l&xy machinist's" angle plate. At may be seen 

In the sketch. Fig. 7, It consists of a rather large base plate 

with a vertical projection with holes for bolting the work 



The method used Is shown In the sketch. Fig. 10. First I 
clamped a piece of one-Inch round cold-rolled steel to the rsM 
on a dry grinder, as at A, aslng tbis stia twouue aU tki 
cutters have one-Inch holes. Then I slipped a cattsr, B, 
upon this rod between the two collars, t O, which iM 
it In position. By adjusting the rest with rod and ent- 
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to. After the work is bolted to It the plate, work and all, 
may be moved to locate the work properly on the machine, 
thus avoiding moving the table. 

He describes also a handy drill vise. An ordinary bench 
vise Is bolted to a heavy plate, and then It is ready for use 
on the drill presa, or for any similar work, having the great 



ter up against the emery wheel D, and revolving tha 
cutter by band, I "touched oS" each tooth of the cutter, 
although as little as possible. Then I saturated a daan 
piece of waste with a solution of blue vitriol, and "coppered" 
the freshly-ground tips of the teeth, for reference In the 
operation of backing them off. Finally, 1 removed the enttar 
from the rod, and "backed off" the teeth for the neeoMary 
clearance by holding It horliontally upon the rest and being 
guided by the coppered spots, 1 had a practically true cuttar. 




rig.B. 
advantage of the saving of time over the method of clamping 
work In position. For very heavy work the base plate of the 
vise may be clamped down to the bed for additional stability 
of the work. 

Another of A. W.'s kinks Is a novel babbitting plate for 
hanger boxes, which la shown In the diagrams, Figs. 8 and 9. 
Two lengths of shafting of the diameter for which the boxes 
are Intended are planed to one-half site, leaving half-round 
lengths of shafts, and fastened onto a plate flat side dovrn and 
a short distance apart, as at A. Bmpty boxes are laid over 
the shafts upon the plate, as at O, Fig. 3, and separated 
and ended up by collars made to fit over the shafts, as at P. 
The boxes are guided Into position by the pins, E, Inserted 
into the base so as to Insure evenly divided babbitting spaces 
Inside the box and then the boxes are clamped In position 
by the clamps, D, and the bolts, B. Any cracks around the 
edges of the boxes may be puttied up and then the boxes are 
ready to pour. Two hundred boxes per day is the capacity 
of this device, the collars, F, being fastened to the base plate 
for easy repetition of the work. 

GRINDING NARROW MILLING CDTTEBB WITHOUT A 
CUTTER GRINDER. 

Robt Lachmann, Chicago, writes: 

It Is well known that, for a milling or slotting cutter to 
do good, rapid work. It should be true— that Is, each tooth 
Bbould be the same distance from the center of the wheel 
EO that each one will do Its share of the work. Having sev- 
eral cutters to grind frequently, and having no cutter grinder, 
I devised a method of grinding them that gives practically 
as good results as a more up-to-date grinder. 



LACING CUTTER. 

S. M. Preston, Ouray, Colo., sends a sketch. Fig. 11, of as 
Improved form of lacing cutter which he has made and flads 
to be more satisfactory than the common cuttera. This enttar 
la an attachment for a pocket knife. On account of the nBall 
size of the blade, or cutter, usually used on the ordinary est- 
ter, it is never sharp when It Is wanted tor uae; while It Is 
an easy matter to have one sharp blade In a knife. The adA* 




Fia- 11. 
tlon of the spring to press down and hold the string of lacing 
being cut Is a great advantage as It makes the string all of 
one width whether thick or thin; whereas with the common 
cutter, the leather will double, It tbln, and cut uneven or 
ragged edges. The frame may be cast Iron or bras^ and the 
spring may be either brass or steel. The knife blade la held 
firmly In the frame by a milled bead screw 8. The width of 
the lacing Is adjusted by the sliding piece which is clamped 
by the screw T. 
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NEW TOOLS OP THE MONTH. 



Under this beading are listed new machine and small tools 
when tbey are brouvbt out. No tools or appliances are 
desorlbed unless they are strictly new and no descrtp- 
tlons are Inserted for advertising considerations. 
Mapnlhoturere will Snd it to their advantaff e 
to notuy us when they brln? out new 
products, so that they may be repre- 
sented In this department. 

The Western UKchlne Tool Works, Qrand Rapids, Hlch., 
have brought out a ualversal radial drill that involves some 
IntereBtlng features. It is a motor driven drill, but Instead 
of the stepped cone method of varying the speed, a Reeret 
Tarlable speed transmitter Is connected between the motor 
and the drill spindle gearing. The motor Is mounted upon 
the back side of the vertical column of the machine and the 
Reeves trasBmltter Is located on top of the column. The col' 
Dinn swings upon an Inner post, the bearings for which are 
concealed, and the drill Is provided with a tapping mechanism 
conveniently located on tbe arm. 

NBW CALIPERS AND DIVIDERS. 
The Brown ft Sharpe Mfg. Co., Providence, R. I., have 
brought out a new line of spring calipers and spring dividers 
and of flrm-Jolnt callpera Calipers of various designs have 
been on the market for so many years that a manufacturer 
who attempts to bring out a new line and who wishes to Intro- 
duce in^trovements Is confronted with difficulties quite as 
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great as one would be In attempting to produce some more 
complicated tool. The most novel features of the sprtng cali- 
pers and dividers made by the Brown A Sharpe Mfg. Co. Is 
tbe spring nat shown in Fig. 2. It Is entirely new In design 
and Is on the principle of a spring chuck with hardened Jaws. 
The ends of these Jaws are conical and a loose conical washer 
fits over them. When the leg of the calipers or dividers is 
free to bear against this washer, the Jaws are thus closed to- 
gether and the thread engages the screw. When tbe pressure 
is withdrawn the nut releases at once without regard to the 
manner in which it is beld and can be slid freely along the 
screw, which latter Is hardened. 





ws- *■ ««. 8. ng. o. 

The spring Is of Improved form, unusually stiff and specially 
tempered. The ends of the spring terminate In convex lugs 
that lit in concave grooves milled In the upper ends of the 
legs. The construction Is such that the spring Is held firmly 
In place and that the legs are prevented from springing side- 
ways, so that it Is possible, for example, to describe a circle 
with practically no side deflection of the points. Both inside 
and outside calipers are made. Tbe spring calipers and divid- 
ers are furnished in sizes from 2% to 6 Inches, and the flrm- 
Jolnt calipers in sizes from 3 to 24 inches. The Instruments 
•re finished In the careful manner that characterizes all the 
tools made by this company. 



IMPROVED UNIVERSAL RATCHET DRILL. 
The Waterbury Tool Co., Waterbury, Conn., have recently 
introduced an important improvement upon their well-known 
Wlillams universal ratchet. In the way of an Improved pivot 
bearing for supporting the ratchet case in the frame or 
handle. The new form of pivot bearings, which are shown 
dlagrammatlcally In the accompanying drawing, consist of the 
pins P, which are Inserted from the interior of the ratcbet 
case G before the drill spindle B le placed therein, outward 
through the bearings and screwed Into tbe hole's In the ends 
of the prongs F of tbe frame, thus forming bearings for the 
ratchet case to rotate on within the frame. These pins P are 
locked, when screwed up to the final position, by the lock nuts 




rtm.t. 

If to prevent them from working loose. This form of pivot 
bearing Is one that offers very little friction and is devoid of 
the possibility of pressure causing binding, as was possible 
with the type of bearing previously used. 

It win be remembered that this ratchet has the,advantace 
that the handle may be moved In almost any direction what 
ever In drilling, by reason of tbe inclined position of attach- 
ments of the frame prongs to the ratchet case. A back-and- 
forth motion of the handle in any direction tor about 2 inches 
will operate the drill, while by setting the screw E in tbe 
handle in one of three countersinks In the outside of the 
ratchet case, a rigid handle Is secured. There are four pawls 
In the ratchet case and twelve teeth, so that 48 catches are 
possible in one revolution. These two features make It a very 
valuable tool for use in restricted spaces and In poslUons 
not readily accessible for ordinary drills or wrenches, and as 
tbe parts of this drill are steel drop torglngs It Is capable of 
withstanding a great deal of hard usage. 

• • • 

In a discussion of the Parsons steam turbine for marine 
purp<KieB before tbe Institution of Engineers and Sblpbuild' 
ers In Scotland, several questions were asked aboat tbe 
action of steam when used In a turbine, particularly when tbe 
steam was superheated. In reciprocating engines the effect 
of superheated steam is to minimize condensation In the cyl- 
inders, but In turbines the gain cannot be attributed to this 
cause, and it was desired to know why superheated steam Im- 
proved the economy of the turbine as well as of the reciprocat- 
ing engine. It was also desired to know to what extent super- 
heated steam would cause deterioration of the turbine blades 
and how much condensation occurred In the turbine through 
the conversion of the heat In the steam Into work. 

In reply Mr. Parsons said that many of his steam turbines 
had been In use with superheated steam fo; the past three or 
four years, and no deterioration of the blades or surfaces 
was observable. In some coses a superheat of as much as 160 
degrees Fahrenheit above the temperature of the boiler had 
been used. Generally speaking, a superheat of 50 degrees 
Fahrenheit reduced the steam consumption by 9 per cent, and 
a superheat of 100 degrees Fahrenheit by about 12 per cent. 
At full powers the steam became saturated after e portion 
only of the expansion, the exhaust steam being saturated, 
but at light loads the steam was superheated throughout right 
into the condenser. The diminution he had stated arose partly 
by annulling of liquid skin friction and parUy bT th.* ^:^»s- 
volume and intrinsic enerKY ol \.\i» «.\xiu&. 
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HOW AND WHY. 



A DBPABTMBNT IHTBNDBD TO CONTAIN OOBBBGT AN- 
SWBBS TO PBAOTICAL QUBBTIONS OF 
GaNSBAL INTBRB8T. 

CHt» all details and name and addresa. Ttae latter are for our 
om oOQTenlenae and will not be published 

6. E. W. M.: 1. Wbat Is meant bj the ezpresHton "circular 
mils," as applied to electric wlrea? 2. Is the carrying capac- 
ity of a wire affected by its length* 3. What determines the 
voltage that #111 be delivered by a dynamo? 

A. — (1) The circular mil is the unit of clrcnlar area which 
Is nsed by electricians as a basis of calcalatlon for the cross 
sections of wires. The number of circular mile of area of any 
wire is equal to the square of Its diameter In mils. A mil Is 
1-1000 Inch. (2) No, not unless It Is wound Into a colL (8) 
Three factors go together to determine the Toltage: The num- 
ber of wlrea on the armature, the strength of the magnetic 
fleld, and the speed at which the armature revolTes. 



7. R. N.: Referring to Grant's method for laying out the 
curves for cycloldal gear teeth, as given in the data aheet 
Issaed with the September number, I do not understand the 
directions for 10 and 12-teeth gears. In the table giving the 
distances of the line of flank centers from the pitch line and 
the length of the radU for drawing the flank of the tooth, 
the minus sign and also the sign of Infinity are used. What 
do these signs mean In this connection? 

A — The minus sign shows that the line of flank centers 
must be drawn Inside of the pitch line instead of outside, as 
shown In the chart; and that the flank center must be taken 
on tlie opposite side of the tooth from that shown, which 
will give a convex Instead of a concave flank. The aigns of 
Infinity almply mean that for a 12-tootb pinion the flank will 
be a curve of Inflnite radius, or in other words, a straight 
line. This line will be a radial Hoe. 



8. W. H. H.: Will some machinist or foreman tell me a 
good way io bore long cylinders and get the bore straight? 
For example. In boring a cylinder 8 inches diameter by 10 
feet long, with a traveling head on the boring bar, I found the 
hole to be 1-16 Inch under Blze in the middle. The cutter 
head had three tools and was steadied by six hickory blocks 
standing on end in the head. A star feed was used. 2. 
Please give directions for sweating two half boxee, or brasses, 
together so they may both be planed at one time. 

A. — It la a difficult matter to bore a long bole with a boring 
bar and traveling bead and we should expect the hole to he 
larger In the center than at the ends, instead of smaller, as 
stated by our correspondent The best results In boring long 
holes are obtained by a bar with a cutter on one end and 
where the work rotates instead of the bar. In such a case 
a packed bit la need or else a bit having a single cutting 
edge and a shank of the same diameter as the hole, so that 
the cutting edge will be firmly supported and accurately 
guided by the part of the hole that haa been completed. We 
submit the question to our readers and aak that any who can 
give practical Information will kindly do so. 2. The process 
of sweating parts together la practically one of soldering 
without the use of a soldering Iron In the ordinary manner, 
the parts being fused together at a comparatively low tem- 
perature by the use of soft solder. The parts to be sweated 
together are coated on the opposing facea with a thin coating 
of solder, which procese Is commonly known as "tinning." To 
tin the parts the faces must be clean and free from grease 
and a fiux should be used to facilitate the action, ordinary 
tinner's add being good to use on brass parte. The tinning Is 
done with the pieces at the melting point of solder which en- 
ables each face to be covered with a very thin thickness of 
solder and ell excess to be easily removed. A Bunsen g&a 
burner la a convenient heater to use on comparatively small 
pieces. After the pieces have been tinned, they are laid to- 
gether In the position desired and clamped. The heating Is 
continued until the solder is known to be In a liquid condi- 
tion when the parts may be quenched In cold water. The 
whole operation is not much more difficult than ordinary 
soldering and with a suitable meana of heating It may he 
quite quickly done. 

9. L.H.. Paris, France: In truing up small emery wheels, 
used for grinding cutters, my workmen prefer to dress the 
wheel with an old saw, claiming that It gives a porous sur- 



face well suited for grinding, while a dlunond cnti oS tht 
hard parts. I prefer to dress the wheel witb a d l a mw l 
Which Is right? 2. When cutUng spiral mllllns cutton, w1 
Is good practice for the pitch of the helix. takiOK Into McnnI 
the length and diameter of the cutter? Is la pref araMt to «■ 
different pitches where the cutters are to be nsed on dinrat 
metals? 

A. — We referred the first question to the Norton Sdmit 
Wheel Co., Worcester, Mass., who write as follows: Tkt 
usual method of dressing soft, thin or delicate wheels Is irftk 
a diamond, because it can be done much quicker and to nek 
better advantage this way than any other. We think ttal 
what your correspondent says la true, that the dia m o nd nil 
the grains and leaves a smooth surface whioli wonld not cat 
as freely as It would If dressed with a ploce of steel or » 
volvlng cutter. We should aay that It he were able to bm s 
piece of old saw, and if the results of this are aitlifiw- 
tory he should by all means continue. We use rerolviBf 
steel cutters In our own works and recommend tliem tot 
others la every case where they can be nsed. 2. The aeoosd 
question was kindly answered by Qay and Ward, AthoL, Iba. 
as follows: It happens that we, as manufacturers, are no* 
engaged In establishing a pitch of spiral tor milling eottsn 
% Inch thick to any required thickness. Prom % inch to V/k 
Inch thickness of cutter we have adopted 20 degrees to S 
degrees pitch of spiral, and for cutters 1% inch face and wid« 
22 degrees. For circular pitch of teeth the following repn- 
sents our standard at present: Milling cutteni 2% incta 
diameter. 7-16 inch circular pitch of teeth; milUng entten 
3 Inches diameter, 7-16 inch circular pitch of teeth; mlllfait 
cutters 3% inches diameter, % inch circular pitch of teeth; 
milling cutters 4 Inches diameter, % inch circular pltdi of 
teetb; milling cutters 6 Inches diameter, % inch dreolar 
pitch of teeth; milling cotters 6 Inches to 10 Inches diameter. 
11-16 inch circular pitch of teeth. We make no distlBetlai 
In pitch of spiral, or teeth for milling the different metato- 
Where It la found necessary to change our standard in order 
to produce better results, such cutters should be made to 
order and are classed as special milling cutters. The condi- 
tions governing the use of milling cutters, such as hardnea 
of material to be milled, the rigidity of the work governed 
by the fixtures designed tor holding same, and the class of 
machines on which the cutters are used preclude aaj (o^ 
mula other than above described. In our worka it has baas 
found that a decided departure from pitch of spiral aad 
number of teeth has produced results under certain condi- 
tions far In advance of what could be obtained with ao^alM 

standard cutters. 

• • • 

Among the moat fruitful causes of friction between rail- 
roads and their patrons is the delay In the payment of small 
claims for damage to freight, losses, etc., frequently numlni 
into many months. The ordinary shipper, being Igaoiast 
of the causes of this delay and rlghteoualy Indignant Is not !■- 
dined to look with favor upon any of the excuses offered If 
the railway companies, his idea being that they puiposely l» 
tain the money for use. Comparatively few men outride tha 
railroad bualneas understand the causes for this delay, which 
at beat Is sometimes protracted and often unduly extended. It 
Is, of course, true that some roads have on occasion put oB 
payment aa long as possible by a Judicious use of the saUar- 
fuge of "red-tape," but that la a practice which has baas 
abandoned by most roads. Railroads are now rather seaUii 
to devise methods for the quick payment of claims. Tha 
Atchiaon, Topeka ft Santa Fe inaugurated a pracUee on 
Augnat 1 which la a distinct step In advance. That road hu 
for a long time Instructed its agents at receiving stations to 
pay upon sight any overcharge claim that was evident on Ita 
face, and on the date above mentioned it authoriied Its Andltor 
of Freight Receipts to pay by draft, any loss, damage or orv^ 
charge claim not exceeding fifty dollars, as soon as the proper 
papers were submitted, examined and found correct. TUi 
will make it possible In many cases to pay the claim t^ retsm 
mall, and will go far toward adding to the popularity of thst 
road with the shipping public. 

• * • 

Never try to caliper a piece when it Is In motion, e^tedally 
when using anap gages or micrometers, and never try to torea 
gages over work when they fit too tight. 
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BXTENSION OP THE SNOQUALMIB FALLS 
POWER COMPANY'S INSTALLATION. 
Of all water power plants In existence, this hydro-electric 
iaEtallatlOD with ItB andersrouad generating atation 1b prob- 
ably one of the most lateresting. During tbe last six months 
It taai been risited by engineerB from all over the world who 
testify to the excellence of Its design and ojraraUon, tbe entire 
load of the system, with Its varied service, Including electric 
traction, mill and factory power, and electric lighting, being 
operated In multiple, with a voltage regulation of witbin 
two per cent 

Only two years have passed since tbe current from Sqo- 
qualmie Falls was first carried into the cities of Seattle and 
Tacoma, Washlagton, but In this short time the Initial instal- 
latiOQ of 8,000 horse power has proven too small and the 
capacity of the plant is to be enlarged to meet the Increased 
damand for power in these growing western cities. At the 
falls, distant 44 miles la an air line from Tacoma and 32 
miles from Seattle, are now Installed In a rock excavated 
chamber 270 feet below tbe surface of the ground four elec- 
trical generating units, each consisting of a vater-wheel direct- 
connected to a 2,000 H. P. Westlngbouse three-phase alternator. 
This power transmission system now generating and distrib- 
uting 8,000 electrical horse power is to be more than doubled 
iQ capacity. 

It is proposed to carry, at the same transmission voltage now 
employed, which Is 30,000 volts, 12,000 horse power more Into 
tbe cities above mentioned, making the total output of the 
plant 20,000 electrical horse power. The new electrical ma- 
chinery to be installed la to be furnished by the Westlngbouse 
Electric ft Hfg. Co.; and the Abner Doble Co., San Francisco, 
Cal., who furnished the water wheel eQuipment for the Initial 
installation, are figuring upon a contract to place their wheels 
in tbe new extension. If an impact wheel Is used there will 
be a single wheel on each end of each generator shaft and 
each wheel will be driven by a single Jet of water 14 Inches In 
diameter, the two jeta combined being sufflcient under the ex- 
iting head of 270 feet to give the requisite power. The two 
water wheels and the generator between will be built on a 
single hollow shaft of oil-tempered nickel steel. 

The present underground generating station, which is 200 
feet long, Is to be lengthened out 160 feet up-stream to make 
room for the new installation,' and a sew penstock Is to be 
built of a size sulBclent to carry 60 per cent more water than 
tbe old one. The transmission line, which will parallel the 
old line, will require 126 tons of aluminum wire, the order 
for the aluminum having already been placed, and at Tacoma 
a large and commodious brick and stone sub-station Is now 
being erected. The entire cost of all these improvements will 
be in the neighborhood of {400.000. The work la to be vigor- 
ously prosecuted and it Is expected that the first of the new 
generators will be delivering current Into Seattle and Tacoma 
within the next nine month a. 

The generating machinery will consist of three 3,000-kIlo- 
watt rotatlng-fleld generators of the two-bearing type, generat- 
ing a three-phase current at 1.100 volts and 7,200 alternations 
at a speed of 100 R. P. M. Each generator will require an 
exciting current of 320 amperes approximately, at 126 volts. 
For exciUng these three generators a 200-kiIowatt, eight-pole, 
direct-current generator of the two-bearing type is to be used, 
which at a speed of 176 R. P. M. is to deliver under normal 
load a current of 1,«00 amperes at 126 volts. The three-phase 
current which Is generated at 1,100 volts Is to be raised to 
a line potential of 30,000 volts by nine 1.000 kilowatt, oll- 
Insulated, water-cooled transformerB. which are to be delta- 
connected on both the primary and secondary sides. It Is 
estimated that each transformer will weigh 11.000 pounds 
and require GOO gallons of oil. 

The switchboard that Is to be Installed la to consist of 
fourteen panels of white marble and Is to be of the special 
type that was furnished for the original Installation. How- 
ever. Instead of the Niagara type of single-phase Indicating 
wattmeter that is In use on the present switchboard, a poly- 
phase long scale Indicating wattmeter Is to be used, and where 
formerly a field plug switch was used a double pole field 
switch Is to be employed. The former standard equipment of 
-Tichronizlng lamps Is to be replaced by a single-pole plug- 



switch mounUd on the generating panel and conM*Hi.i 
synchroscope which will be mounted on the mnlUplytall 
The Increased capacity of the generators wlU neca»totil 
ing three single-pole main switches instead of one 
main switch. The circuit breakers, which are total 
automaUc will be placed on an extension panel ttal I 

main Instrument panel. 

• • • 

ADVERTISING LITERATURE. 

We have receded the foUowlQf csUloguM and *"^ J^'^JJU'V, 
TOOL Co,, Cleveland, Ohio. .CaMjO|ay oj •^"^6] 



Stakdabo 
taper and shell 
language. 



reamers, 



B. W. Buss Co.,_ Brooklyn. N. Y. 
miles automatic dropnsmmer. 



hammera sod trlmmln 



'i:Sad^ll chuck.: p7ta1S in tbe 

MKiyn. 1-. ». llluatrated c«Ul«n< 3 J 
p«ws, with views of varions tjpes * ' 



CHICAGO PsauMATic Tool Co.. Chicago. 111. Catapjoe^ag 
their long-Btroke air hammers, Boyer P^^»P >^f„„^V,"Jt.SrMS I 
piston 81? drills, Phffinix rola^ ^'^"'■- ,""y^i«i^ ^SS 
numerous views at these tools In actual uu on heavy '™«- 

TBI B. F. Stubtbvant Co.. Hoston Mass. lUasttat^MUlgM 
st«am hot-blast hestlug and drying "P^^t^.^'^'SSlSSi'rtSl 
coils, blow-through heaters, hot-bfast lani, e'^ ***?i"LJ?7 
nMe;sary auiliU?j apparatus, as steam traps, pomp «J|««»«*J 

TBI DiKIKLSON MACHINB & TOOL CO.. Cle«lSnd. Oh^. » 

caMlogue, with partial list o( their power press^ ot tiia vm 
op^-back type, and also their power punching pre»es ui 
forming machine. , _ _, _...hiMi 

UiLLis ft Jones Co.. Wilmington, Del Catttogue «r ma^ 
lor worSlng plates, bars and '^^^^J'^^'^^'^^^S^^^I^ 
types of punching and shearing «■«'''''*■■ X,"*^'*'""°* ^ 
plinlng mchlnes, and numerous apeclsl machlnss. 

trated catalogue of hall throat bearings. K^JOt*^. J"'' ™£f_£L , 

way car tracks Is now being made, as well as the center "~^ ] 
J. H. WILLIAMS & Co., Brooklyn. N. f^- CsUlogne of iroft;^ 
copper, bronw and alum(num drop '°f«li?"'.*'i';SJ^ ^^S* 
outpit of the factory. A great »»'«?, °'*'^PiJ?^[J'S?ia£ 
sit \lnds, handles, hooks, and also solid forged crankaharts sm"-, 
difficult forglngs are Illustrated. ^ 

TH« Bbadtobo SIiCHi.ii TOOL CO., Cincinnati. Ohto. IBM 
cat^ogue of ufe Bradford engine lattes, with 'ie" "J !J*^ 
Attachments, such as taper attachments, double ^JJKl™ftJ 
icrei-cSttlng, etc. and also of their line of automatic 

turret lathes and attachments. ■,- Ji 

BDLLOca BLacTUC MM. Co.. Cincinnati. Ohio. * «»Sr 
latest bSletlns Issued, regard I ng_ Bullock •Pi2^i?A«f"ffc'ia!. 



» SSr^'?.'ira dlr^t mi^o^i'rlVi^ '"ri^F"-- JS^'SSSiTB 
fetS^No MC descriptive of the Bullock e',«"'c P«^ "Sg? ^ 
o^^tlug neiSpaper passes with »"« ■■'^^^""•"'SiiSJ ^»' 

THB TOBSaS, VACOHN & Tajlob Co., C^t^J^^ff.^'H- '^S 
loaue of wire and cha n machinery, Including *•>■?■*]!• Jt^CS 
o^rld and wire plants, nail factories. weld*d^ln ptantt, rtej^« 
of wve?a^ Instaltatlons end many types of the necessary »!*«" -; 
chlnerf being given. »„ «« 

TBI NOBTHEBN Mro. Co., MadlBon, V.iis. Catal^oe. S* J" 

shop and tool equipments, with 'i""''"?,i?°'TeIiS drtSl « 
most complete catalogues upon the subject of eiecmc gJJjJUj 
^have received and should be In the bands of OtOM "HSU 
tte "blect It Is profusely Illustrated. '"« '»«''»^ «' 'SSft" 

vM Sloes A'ho^--,",^;'","!^?? S',^a^* 

fflogrl% 'a t^^les^re^Vfnt^l'V^^n 'sVeS?- tecVnlc^^l' X *- 
Ing upon electric drtvlcg In various lines of work. 

MANIIPACT0RKRS' NOTES. 

TBS BALL BEABiNQ CO., Boston. Mass. Inform M JJ"* ^If S 
lately been so rushed wltli orders that they started to ran I w 
force In tbe latter part of August. 

W H ViNca, formerly connected with the Sterling ™*7JJ5 
Mfg.' Co.. TlEn.' Ohio, his been made superintendent of tbs a<" 
of the Star Corundum Wheel Co.. Detroit. Mich. 

For the description of the method of tff°l«"'«.i',S',"l • 

ef tallow bath'^ln connection with 5" f?™"^i,«^5KiL / 
of the„current number^^we^ajej^aebted tojbe^««t^J£^«J 



beef 

Chicago" Fleilbie Sbaft 
Inadvertently omitted. 

Tub WATBBatTBT Pabbil 
Conn., bav 
Booth * I I ay dens 



Chicago, 111. AekBowledgfiasrt 
FouNOBY 4 MACHi!ri_ Co., Watt* 



re "centlr completed a brass rolling mill f " the »" 
laydeM Si., wAlerbury. Conn., and also a heaw hjW 
prTssT "ind V double e lee trlcalfy driven triplex trdraalfc png 
pump which Is to be used at tbe new L. S. Hint, Phllsdelpblt. » 

Tiii: AUEBICAN BLOWER CO., Detroit. Inform «>• «>« "i*!!,"? 
is operstlnc to Its full capacfty. Orders "^/ep"^"' "^i™! 
apparatus for public schools In six cities of P^MyJ' ■»*„"(« 
York City In TirHlfietoo and Tome lllver. N. J., and other « 
Thev have also orders from other »<hoola and public bulldli*. 
sides a nnmber for factory heating, drying apparatus, etc. 

The Cincinnati 1'lanm Co., Cincinnati. Ohio. »i*™ .c^^SJaS 
new addition to their plant, and are now putting In the eqoip* 
Sf machine tools, whlrfi includes several P *''«','^.,"' »^*^„£",T 
a 86 Inch automstlc gear cutter, a universal Brl^^-^.iSS^^ 
sontal boring and drilling machine, and several engine lathM. 



Tun Cmanb Co Chicago, 111., have this summer erect** 'tj 
woTk^" at"j^™n. .Vanfuren andpesp,.ln«_St^j^_yjnn^W 

van 

CTSM 



U to 'be devoted exclusively to heayv work, 1. e.. fl"BW> «t™< 

aree valves. This new foundry, tbey say. will Increase the 

ro^s capflMty for heavy work about bO P" ^'^''t 't » » o« 

brick building, and has two cupolas. " /•«jt'lS„^""JiSL «^ 

"tlHT nLidern convtiolences. It Is expected to be In operation 1» i 

THB Brbveh Pullet Co., Columbus. Ind.. state that thiwWJ 
much rushe'l In their varlablesivei'd transmission deparUJiM. 
ha"^?b^n all season. Tbc.v arc Bd<lluK lo their tranBmlaeloa * 
nent Tone-story brick building 1)2 by 86 feet wltba », 
■rane and concr.'ti' lloor. tor the loslallHllon of the beaTJ »l« 
is^ In hiilldInK their larger slzep ot transmission. ^They fa«» 
the raachlnerv running by Nov, 1, They also say thtaliaaljW 
bSnn^r six mnuths '" the%ullnj buslnesR ^J'y •« now «jMUl 
B msln drivinc put ev, 10 feet In diameter, 31 mchea ISM 
weight guaranteed of 12,000 pounds, built entirely ot Bonthm 
nna oak. 
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THOa. L. DICKtNSOM, 4B Vesay Street, New York City. 




IT'S THE CUTTER 
THAT DOES IT. 




You might have a perfect nuc 
but your tears vould he "out" i _ 
much as your cutter, and unless yow 
cutter is ^und after it is barwoed, 
it is certainly "out." 

W'c ^riad the tooth form ai 0(^^ 
cutter after rt is hardetied. ^M 

The Fellows Gear Shaper C& 



Springfield, Vcrmoat. 



WE HUE 
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CUNN 

MO 

GUflEO 



SHARERS. 
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TOOLS FOR MACHINING PULLEYS. 



DETAIL BKBTOHBS OF TOOLS AND FIXTURES FOB USE IN THE TURRET LATHE. 

Joseph Vincint Woodworth. 



The set of toola of which Bketches are here shown were 
dmlgned for flnlahlng couatershaft clutch pulleys In the tarret 
lathe and have been very BucceatfuUr used for this porpoM. 
It was desired to turn out the pullers In large qaantltlei, and 
to hare the work accurately done, maklas them dupllcstw so 
ter as their Snlshed dimensions were concerned. The tools 
were so constructed that the pulleys could be finished com- 
plete at one setting. 

The type of pulley which this particular set of tools was 
designed to machine Is shown In the two views In Fig. 1, and 
consists of a slz-arm pulley of a common type. The points to 




ric. 1. OonntwsbKfl GiBtata lPall*7. •Iioi*Id( Snrfkcaa to b* IfKOblnad. 




Pltf. 3. I>atoll« or Bodj of Obaek. FbowlBS Broaobsd Bolaa toi Jkw knd 

Wad^. 

be machined are as follows: The hole was to be bored and 
reamed and one end of the hub faced; the sides of the rUn 
were to be faced, and an interior portion of the rim bored and 
ftnlsbed on a Tery slight taper, as shown, for the friction or 
Tabbing surface of the clutch; and, finally, the face of the 
pulley had to be crowned and finished. 

In order to accomplish all these operations at one handling 
of the idece, all the tools had to be specially constructed for 
the pnrpoae. They consisted of a chuck for holding the work 
while helDK machined, a combination twring and hub-facing 
tool, a tnmt Dztare for boring and finishing the clutch por 



tlon, and a special compound slide rest, with cutting tools at 
the back and front. 

Two Tlews of the chuck are shown Id Fig. 2. and the several 
parts of the chuck appear In detail In Figs. 8 to 7, InclualTe. 
The chuck so holds the work that all points to be machined 
are easily accessible to the cutting tools. There are nineteen 
parts In the chuck. The body Is a forging of mild steel, and 
is bored and threaded at the back to fit the spindle of the 
turret lathe. There are three projecting lugs or false Jaws II, 
as shown, and the faces of these were turned off to form three 
even supports for three of the pulley arms. The outside sar 




Fig. fl. ObDok for Ua* In HbodIuIob tba Puliay. Plf. 1. It loniaa th* 
PDUay Id Ita Propvr PoaltlOD uid Holds It so tbkt kll (ba Burfacaa ou> ba 
PLnlabad at Ooa OparaUon. 

faces KK ot the lugs were turned to a suitable diameter for 
the purpose of locating the pulley In a central position by 
means of the Inside of the pulley rim which comes In contact 
with these surfaces K K when the pulley is held In the chuck. 
The surfaces K and / of each lug, therefore, determine the 
position of the pulley with sufllcient accuracy for machining 
while the arms are clamped securely by the jaws 0. 

The construction and operation of the chuck will be clearly 
understood from the engraving, and it will be seen that the 
pulleys can be clamped In position or rem.o^«A -^«ti -w^ftasi - 
The three Jaws 'wVwib. ^rt^ lii*, svSm* ^i^ '^i* -«•:»«» ■*==*■ 
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draw them asalDBt the faces of the false Jam, are moved In 
or out as required, by eimpl)' tightening or loosenlns the 
wedge screws P, which raise or lover the wedges N, as shows 
la the sectional view of Fig. 2. In making the chack It Is 



JAW OF CHUCK 




Fig. 4 



W 



V- 



,o, 



s« 




Fig.S 




Blzer. The broaching of the boles Is accomplished bj fordne 
the broach completely through them under the power press. 
The machining of the other parts of the chuck presents no 
dlfflcultles and will be understood by reference to the figures. 
All parts except the body of the chuck are of tool steel and all 
wearing surfaces were hardened and tempered. 

The combination boring and hub-facing tool holder is shown 
In Fig. 12. After the hole In the pulley Is bored and the hub 
faced by this tool. It la Snished by the smalt chucking reamer 
and by a flnishlng reamer of the floating type, to Insure the 
hole being true and round. 






WEDOe SCREW 

FlQ.6 



Fig. 7 



JWlMrlii i>M, -V. 1'. 

PIS'- 4 to 7. □•tkUa Of Otanok. 

Interesting to note that the finishing of the rectangular holes 
L and M, Fig. S, In which slide the wedges N and Jawa 0, 
was accomplished by the nse of broaches of the type shown in 
Fig. 13. For such work the broach should be constructed with 
very coarse teeth on the lower end to take out the bulk of the 



JMMrtlirV~.A'l'. 



fig. 13. Typ* of Broftoh aasd for FtnlaUBC tb* Bolaa for tlia Wvdgaa knA 
Jawa In (!■• Ctiook. 

The Special turret tool for flnishlng the clutch portion of the 
pulley Is shown In Fig. 8, and details of the parts In Figs. 9, 
10 and 11. The three cutting tools are held In dovetailed 
channels finished to an angle of three degrees with the center 
line of the fixture, this being the angle of the clutch surface 
on the interior of the pulley rim. Having the grooves finished 
at this angle makes It easier to set the cutters correctly and as 
the cutters are held by clamping, they can be adjusted to 
remove the right amount of metal. 

In Fig. 14 Is a plan view of the special compound slide rest, 
with the cutting tools In position. This slide rest conalati 




Fig. 16 



ImJ^trUi /Vw. A.J'. 



riH. e. 

Ftg. 9. 
Tig. 10. 
PlB. 11. 

Fis. la. 
ns. la. 



Tairat Tool Soldar for FlBlalilDc Tspcr Bnrfaoa ob InaUa of PaUaja, 

Oroaa SacMoB of Holilar ataowlBS Hatbod of rBBMalna %bi OuttlDC Toola. 

LaadlBft Bind whlob BDtara tb* PlDlaliad Hola IB tiM Pnll*7 uid Brkoaa It wUla tba Tapar Portion la bains Flnlahad. 

CotUnd Tool. 

OomblDailou Boldar for BortDg uid Bub-fkolBB Toola. 

OrownlBK Tool, aboirliis llBODar of Flnlablns tba Fonaad Fmm.' 



Stock. It Will be noticed that the teeth on the two ends of 
the broach are so Inclined as to give shearing cuts In opposite 
directions, the object of this being to break oft the chips as the 
broach passes through the work. The upper end of the broach 
Is left perfectly straight for about two inches and serves as a 



of the main casting A, which Is fitted to the carriage of the 
tarret lathe, replacing the cross slide, of the compound rest 
B and C In which the gashing or roughing tools are held, and 
of the face crowning and finishing tool fastened within the 
main casting A. in a dovetailed groove at the back, aa clearly 
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Indicated ta Ftg. 14. There are seven rougbing tools and two 
aide tool^ located In channels In tfae slide C and fastened ti7 
Bet-scnwi in tbe strap D — tbe six short ones for gashing the 
scale and roughing off the face, and the other two for facing 
the ddee of tbe pulley rim. Tbe face crowning and flniahlng 
tool is located In sach a poedtlOD In tbe body plate A that Its 



gashing or roughing toola arie next ran In and fed sideways 
about 3<16 Inch, thus removing all the scale and the sides of 
tbe puller are faced by the aide tools, all that la necesaaiT 
being to clean them up. 

To crown and finish the pulley the whole slide rest is fed 
out by tha cross-feed screw of the carriage until the entire 




rig. 1^. PiBB VUv of BpaoIaJ CompoaBd Slid* Rm»% oomplstB, wltli Tool* 

Uia T%o» of 

cottlnc edge will operate In a line tangent to the periphery of 
the pulley; and as the tool la designed to take a shearing cut, 
tbe metal Is removed progressively from one side of the pulley 
to the other, thus reducing the strain and tbe tendency to 
chatter. A plan of tbe slide rest is given In Fig. 14, and in 
Fig. 16 is the elevation, which also shows the manner of hold- 
ing the pulley In the chuck. 

Referring to Fig. 15, It will be seen that the pulley is 
secured in the chuck by slipping the spokes Into the notches 



l-4fl-^l l-wmi, !t.r. 



In PoBlUoii rot Ronghhis off tba Bckla, FUilahlnB tha Sldaa kod Orownlas 
tba Fnllay. 

cutting edge of tbe crowning and finishing tool has paaMd 
beneath it and finished and sized It to the shape and slie 
required. Ths use of this set of tools Insured the exact 
duplication of the work produced at a low coat- 
There is one point that must not be lost sight of, when con- 
structing a forming and finishing tool of tbe type shown her*, 
for crowning the pulley. As tbe face or cutting edge Is fin- 
ished and ground so as to take a shearing cut, and tbe tool U 
located In such a poEltlon In the main casting as to give It 



nouaniisa QprrooLs 




Wig. IS. Ksonar of BoldlBC Pallay Id (ha Cbnok and oaa of til* 

of the Jaws and tightening the wedge screws P so as to draw 
the spokes tightly against the locating faces, as shown. The 
bols in the palley is then bored and tbe bub faced by tbe com- 
bination tool shown In Fig. 12, after which the clutch portion 
Is flnl8b«d by the fixture shown In Pig. S, tbe leading stud 
nvportlnK the work wben It Is being machined, and remains 
bl ths bole nntll the pulley has been finished. The face 



JaiAwM I'tmt.JS.I. 



BpadBl Compotuia Slida Bast tta flataMag tba F»ca and SUdca. 

the required clearance angle, the forming face must be finished 
aa shown at B, Fig. 16. As tbe tool Is set at an angle with 
the face of the pulley. In order to produce the shape desired 
one side must be considerably higher than tbe other, as St 
0. This should be figured out and a template made, according 
to the degree of clearance given and the amount of «h.4Ax ^»» 
the cutting face. 



«s 



MAC1IINEHY7 



loTemt 



NOVEL TRAVELING CRANE ABRANGB WENT 



PART OF THB SIDE OP THE SHOP CAN BB UOVKD TO 
ENABLE THB CBANB TO PASS 0UT810B. 

The main machine sbop of Macklntosli. HempblU * C«.. 
Plttaburs, Pa., th« ir«lI-)uiowD builders of heavr raUlcs mill 
'mslntt and machlaarr. la L-Bliaped. one branch of tbe L 
bdlns mostl]? given up to machine tdoli and tha greater part 
of tlie other to the erecting floor. Each section o( tb« L It 
•«rved by tteary traveling cranea xrhlch make the baadling 
of tbe bearlest cA«UngB vrltbtn the shop & compuatlrely 
almple matter, but aa tbe arrajiKemeat of the shop buildlDcn 
and thoae on ad>coQt property Is encb that a railway twitch 
could not be carried Into the ebop without conaldorablo sac- 
rlflce. the problem of crane armnK«m<>nl so aa to admit of 
economical baadlins of pftrts for railway ebipment wsa oa« 
that required consldermble tboucbt and deatsnlns betore It 
WM satisfactorily aolTod. 

Tbe eolutlon la aa simple aa It la novel and la plainly 
■hown In the three aecompSDylng cuts. Figs. ], 2 and S. A 
narrow street E«p«ratee Mackintosh, Hempblll ic Co.'a sbopi 
from the adlacent buildings, and Uirotigh it the railway fwltch 
la laid. The iiwlirh runs parallel to the branch of the L given 




n«. 1. Saowliw benr tha Ciftn* Trkoka •mtaad larvagh tb* Bide or tli« aboii. 

up to the erecting Soor; conseauentlr tlie crane tracks for tho 
machine floor run at right aoglee to the railway switch. 
Th«jie trncka are carried over the switch as shown Is Pig. I 
BO that tbe cmae can travel outside of the building and 
deposit its lead directly on a flat ear. But this makea neces- 
■ary an opening of considerable site In ttie end of the shop 
which would be incompatible with keeping the Interior at 
the proper tcmporRturo for comfortable working in winter. 
It was. tberefore. oAfcsaary to provide the opening with n 
door which can be readily opened when the crane Is move/l 
out over tbe switch and Immediately closed when the neces 
slty for Its being open is removed. The door cloelng tti" 
opeolbg, which Is shown closed la Fig. 1, Is carried on tracks 
at the ends, the same as tbe crane, which travel on the 
•am* tracks. In Fig. 3 tbe door la shown moved over to tbe 
left and the opening unobatruclGd for the passaEo of the 
crane. Fig 3 shows the crane outside of the shop, with the 
book directly over the box car which happened to be atand- 
liig on tbe switch at the time the photographs were taken. 

Tbe manner of moving the door la simple, tbe crane being 
ntlUzed for the purpose. When the door is to be opened tbe 
eraae pushes it over to the position shown in Fig. 3. and 
when it Is to be closed the crone eDgaees It by means of 
two latches which draw the door after the crane to the open- 
iBg and then are dlaengaged, leaving the opening eloaed. It will 



be obsen-ed that tbe opening In the end of tha shop con 
municatoe by a narrow aUt with that made by tbe slIdloK* 
door beneath. Tlie chains posa Ibrougb the narrow opeolng 
and the load Is carried through the lower door. Tbe opealog 
and dosing of the crane runway Is accomplished so easily 
ibai It Is regarded as being of very lltUe trouble, even ti 




Fig. a 



TUB BM* or Uia abev ta OD Wbaala aae caa Iw UoiKtf Onl on Ika 



winlor, when It la quite necessary to close tt at each txtp of 
the crane to the outside of tbe sbop wb«o loading a cmr ott 
the switch. The operallons of opening asd dosing tbe door. 
being practically automatic. Interfere bat little with the 
crane operator's ether duUea. 

Th« foundry is locatc'l lieyoml Ihn machine shop and east- 
tags from It may be carried directly through the machine 
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TiM. J. 



SbAwtoc liDw til* Oraa* a«>aaa thrcnab iba Opaalsa la >b« SMa or 

thB Bb.B)> 



shop for shipment or may lis mnchlned and then shipped 
without traversing the tame route twice. If, as in tbe oaw 
of eojElnes and rolling mills. It la necessary to transport tba 
parts to the erecting floor for assembling, a transfer la tud* 
at right angles from one traveling crane to tbe otber and 
then beck again when tbe parts are ready tor shipment Tba 
adaptation of an old plant to modern raanufacturliiR method* 
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has tbus been Tcry well worked out without eittalllns ezceei- 
Ive cost. 

In conaecUon wltb the loregolos deeerlptlon. It mej be 
of Intereet to some readen to learn that the works of 
Uacklntoeb, Hemphill A Co. were formerly known as the 
Port Pitt Cannon Foundry or the Port Pitt Poondry, which 
In many wayi U hlatorlcallj famous. The Fort Pitt Foun- 
dry was established about 1810 by Joseph HcClurg at the 
oomer of Fifth ATonne and Smlthfleld Street, the present 
alte of the Post Office, and wae subsequently remored (1831) 
to Its present site on Twelfth Street and the bank of the 
AlloKheny Blver. 

The Fort Pitt Foundry made cannon for the Lake Brie fleet 
nntfer Commodore Perry and for the defence of New Orleans 
dvriBC the war with Great Britain, 1S1M814. In those days 
the cannon were bored In primitive boring mllle driven by 
horn power, old worn-out. m -bUnd horsea beln^.-cenenllT. 
employed for the pnrpose:' Ttoae or four years after; -the- 
ItorMS were superseded t^ a hlgb-pressure steam engine built 
bjr Oliyer Brana. It was at these works that Lieutenant Rod- 
Bun, while employed to superintend the casting of a large 
number of eliAMnch guns, laTsnted the famous Rodman 
«Bniion, which owed its superiority to being cooled from the 
latartor by a stream of water circulating through the core. 
Tb* irst Bodm^" cannon waa cast in 1849, and subseqaently 
maajr hnndreds were made, which were used Ip the CItII 
War. The largest one made had a bore of twenty Inches and 
weighed, what finished, about fifty-eight tona The first loco- 
motlT* buUt west of the Allegheny Uoootalne was constructed 

at thsM works in IMl. 
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NEW SHOPS OP THE O. R. OF N. J. 

AN INTBBBSTINO BXAMPLB OF OONOBBTB CON6TBDO- 

TION. 

While the use of concrete In substitution for masonry is 
constantly beconiing more preralent. there has not come to 
our notioe an example where its use is so extenslre in the con- 
struction of Indnatrlal buildings as in the instance ot the now 
carHihopa which are now being built at Ellsabethport, N J.. 
by the Oontral Railroad of New Jersey. With a single excep- 
tion, all the ' buildings In this plant are being constructed 
with, oonereta walls. In the cass ot three buildings and a 
Ursa fresh water reservoir, concrete is employed in building 
th« roof aa well as the walls and fonndatlona The machine 
sh(9 haa conerote tonndatlona and brick walls. This is the 
only building of the group where the brick construction was 
•dkersd-to. 

Throoi^ottt the entire work a series of interesting experi- 
ments was instituted. One thing that is strikingly at varl- 
ancfl with the ordinary practice In concrete construction. 
la the entire exclusion of trap rock In' the mixture. In 
vailou portions of ths work different mixtures are employed, 
but thsT are either of cinder, furnace slag, sand and cement. 
or gniT«l, sand and cement For the foundation and heavy 
woA the latter composition Is employed. In some of the 
mUa the dnder mixture is used. In every Instance the mix- 
tort la approximately four to one. Work on the buildings has 
boeoi In progress several months, and It is not expected that 
the bnlldlngs now under way will be completed prior to Jan- 
nam, IMS. 

Probably the most conspicuous portion of this undertaking 
la the large roundhouse, the walls of which are now approach- 
ing completion. This building is ot the usual seml-drcnlar 
canatniotltfb It Is to be 400 feet in diameter. Half of the 
wall la now ready for the root; the other half Is about up 
to the wlndowa This building Is being constructed entirely 
ol concrete up to the roof. The roof will be of wood, with an 
upper nrtace of tar and gravel. The concrete wall Is being 
tmllt eight inches In thickness. Owing to the wide spaces 
b etw e en the windows the wall Is considered sutBdently safe to 
•land without bracing, with the exception of the westerly sec- 
tion, which Is to be permanently supported by means of timber 
tmdnga. In the construction of this building the foundations 
•sd wall up to the window line were first finished, being built 
Id the ordinary manner by pouring the concrete into molds 
bnllt of tongned and grooved pine boards. For the construo- 



tlon of that portion of the structure above the window slUa 
special wooden frames were bnllt These were Just the proper 
height to extend to roof line from the finished portion ot the 
wall, and were ot sufficient width to allow for the molding of 
three windows with each set of frames. The window spaces 
were cut out ot each frame. The frames were properly sup- 
ported so that two stood directly opposite each other, and 
they stood exactly eight Inches apart Aa the concrete was 
filled In between each pair of frames small strips ware nailed 
along the sides of the window spaces, and thus the Interven- 
ing spaces were filled In solid wltb the concrete mixture. The 
frames then remained for three or four days until the mix- 
ture hardened. Then they were removed and ahlfted to 
another portion of the wall, where the process was repeated. 
In this manner half s dosen sets ot frames are being made 
to serve for the construction ot the entire wall, with the 
exception of the west end, where a special, fraine with extra 
supports is erected. - .,< , 

The pits In the roundbousa are also being constructed ol 
concrete. The cement is poured In wooden molds which rest 
on solid foundations of concrete. The foundations are about 
12 Inchea thick, and rest on sheets of expanded metal, which 
are calculated to aid In obtaining a solid bottom It may hero 
be remarked that this kind is employed In connection with all 
foundations throughout the plant as the grade at this point 
la about even with tide level and water Is encountered a few 
feet betow grade. Consequently throughout the entire work the 
foundations have necessarily been planned wide and flat rather 
than deep. In pouring the track beds long 1-lncb bolts 
are imbedded vertically In the mixture at proi>er Intervals. 
and to these the shoes holding the rails are fastened. Directly 
in front of the roundhouse there Is a peculiar little structure 
which presents the appearance of a solid block ot concrete 
180 X 70 feet It Is of concrete— wails, root and all. It wUl 
be used aa a storage house for oils. One Uttle sunken doorway 
surrounded by concrete wall Is Ita only opening. 

Looking east from the oil house the tranafer table, 170 feet 
wide, runs in a northerly direction for 400 feet As this Is 
comprised entirely of a series of parallel foundations. It Is 
constructed throughout ot concrete. The pits are similar to 
those in the roundhouse and the same method ot oonstruotion 
Is employed. 

Bast of the tnmtabla the big machine, erection and boiler 
shop looms into view. This building Is 700 feet long and ISO 
teat wide. As previously stated, the foundations are ot con- 
crete and the walls of brick. The structure Is ot steel skelston 
construction. The fonndatlon Is built of a dnder-slag mixture 
and Is 10 feet wide at the base, rising to a height ot S feet 
above the grade and tapering to a width of 2 feet <m top. Hare 
commences the 12-lnch brick wall. This Is surmounted by 
a roof built of plaoklng and tar and gravel. The foundations 
tor the various machine tools to be installed In this building 
are also constructed of concrete. There Is also a concrete sub- 
way running through the entire length of the building, which 
contains frequent manholes. In this the electric wires, plpes^ 
etc., win be carried, and the manholes allow for entrance to 
any point so as to permit Inspection or adjustment ot the 
wires at will. From this will be gathered, of course^ that the 
machinery is to be operated electrically. 

In back of the machine shop the forge shop Is being erected. 
This building wlU bs 176 x 800 feet and will be bnllt ot con- 
crete around a steel frame to the front The roof will be of 
planking, tar and graveL The walls are 8 Inches thick. 

The power house Is the only building In the entire group 
In which any attempt at ornamentation was made. Plain as it 
Is, the favorable appearance of box column effect will be readily 
appreciated. This Is another structure entirely of concrete. 
Floor, walls and roof are all of the concrete composition. The 
foundations for the boilers and the engine bed are also built 
of concrete. The building Is 176 z 22 feet and attains a height 
of 26 feet Alongside of the powerhouse there Is a storage 
reservoir for retaining rain water drained from buildings. — 
The Contractor and Real Eatate Record. 

• • • 

A Chinese proverb truly says that he who labors with his 
strength shall be governed by others, but he who labors with 
bis mind shall govern others. 
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A CLOCK MBCHANISM HAVING NEW FEATUEES OP IN- 
TEBE8T TO THE DESIQNBBS OF FINE MACHINEBT. 

ThiB design is b7 James 
Arthur, Prealdent of the 
Arthur Comp&nr Hachlne 
Works, 188 sod 190 Front 
Street. New York, where 
seven of these clocks have 
been hullt. exclusively for 
presentation purposes, and 
where one ma; be seen 
running. 

The complete clock la 
shown In Fig. 1. It stands 
nearly seven feet high and 
the top Is finished with a 
Doric Stylobate to form a 
base tor a piece of artwork. 
Both the front doors are 
hinged, and as they are full 
width they give very free 
access, but in addition to 
this the bead lifts off. leav- 
ing the movement standing 
clear all arotind. A mirror 
covers the whole back so 
that the movement may be 
seen from all sides. This, 
and the fact that the move- 
ment is skeleton work, 
makes it a fine example of 
exposed maehanlam. The 
case Is quartered oak, piano 
finished Inside and outside. 
The design of the case is 
very severe and solid, Ita 
bold simple Grecian mold- 
Fi,.i. fctwior of Clock. ,pg3 making It very har- 

monious with the elaborate heavy movement. It would be 
difficult to Imagine a piece of work In which Simsy ornament 
la BO completely wanting and yet the effect of the whole is 
very striking. 

The meaning of the term "Remontolr" may not be famlllBr 
to all. Strictly it means to remount, or to rewind. In this 
clock the main weight does not drive the seconds hand through 
tlie usual train of gears. Its office Is to lift a frame once a 
minute, which serves as an auxiliary weight and which carries 
a wheel gearing directly with a pinion on the axle of the 
seconds hand. Once a minute, therefore, the clock Is rewound 
by the lifting of this frame; and a much more uniform action 
Is given the escapement than It the scape wheel were driven 
through a long train of gears In which the irregularities due 
to friction would affect the time-keeping qualities, particularly 
If the movement needed cleaning. 

The following description of the works of the clock was 
famished by Mr. Arthur; 

Movement. 
The general design is shown In elementary lines, Fig. 2. 
Wheels and pinions are shown by their pitch circles and num- 
ber of teeth marked on each. The 12-bour, 1-hour and 1-mlnute 
axles are on the corners of an equilateral triangle of six-inch 
sides and are extended through the front frame, carrying tbe 
hands by friction; so they can be easily set, or taken off by the 
lingers. The clock has, therefore, no "cluster" or "face-plate 
wheels" as is usual in an ordinary movement. 

Commencing with the great wheel A, revolving once in 12 
hours, and calculating the train of gears connecting it with 
the hour hand at the right, we have, 
144 X 80 

= 12, 

40 X 24 
which gives the 1-hour wheel B. Next, taking the train extend- 
ing from the hour hand to the fiy L, we have, 

120 X 120 

-60; 

24 X 10 



that Is, the fiy must make one turn per minute. The pinion 
C of this train is also used as an intermediate between gears 
B and D, thus making an hour wheel of D. The wheel D Is 
mounted loose on a stud projecting Inward from the back 
frame and Is therefore only an intermediate, or stud wheel, 
aa it has no axle. From this 1-hour wheel D, toward* the 
escapement we get, 

120 X 120 

= 60 

16 X 16 
revolutione per hour, giving the l-minute wheel B, which Is 
on the same spindle with the IS-tooth pinion at the tipper apex 
of the triangle. Now, note that the revolutions of the fly L 
and the scape wheel E are equal, being one per minute. If we 
stopped here we would have only an ordinary clock train, much 
more elaborate than usual, but still only a running train. Tbe 
meaning of these extra wheels will become plain as we pro- 
ceed to the remontolr movement. Anyone Interested can 
easily draw this movement actual slse by laying down m 6-inch 
equilateral triangle and drawing all the gears 24 diametral 
pitch, making the scape wheel 4 inches, and the axle of the 
anchor and pallets 4 inches above scape wheel axle. Dials are 
6 Inches diameter and touch each other. 

Bemontoir. 
Remember that wheel D rides on a stud in the back frama 
Into this stud the end of the scape wheel axle Is pivoted at 
Its rear end, A similar stud Is fastened In the front frame 
and through it passes the front end of the same axle, carrying 
the seconds hand. This leaves the scape wheel axle running 
In fixed bearings and free from disturbance. FO represents 
tbe sides of a complete rectangular frame swinging on tha 
two studs above mentioned. These studs project Inward and 
frame F O la ot such a width that It Just swings easily inside 
tbe clock frames. In this frame, wheel B and pinion 16 are 
mounted on the same axle and pivoted. Bracket I is part of 
this frame and against this bracket rests the wiper, or arm J. 
which is on the axle of the fly. This evidently stopa the 
whole train of the clock from wheel D down to the great wheel 

A. But what would we expect to happen with the wheels 
E H and their pinions? 

The end of the frame to the left Is made heavier by wheel 

B, with Its pinion, and pinion 16 ought to roll down on the 
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wheel D (now standing stilt). That Is, the end of tbe frame 
F, with wheel H, and pinion 16, will sink dovrnwarda, driving 
the scape wheel as per arrow for one minute, or one revolu- 
tion. At the end of this minute tbe end Q of the frame has 
riten till the wiper J passes the lower end of bracket /, and 
the fly makes one turn; which means that the train with 
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tbe hoar and mintite bands movM forward one minute. This 
motion UftB the end F and brlogi end O doton again to tbe 
position ahown In tbe drawing. The motion of 1 minute 
adTanoes the wheel D one-slxtletb of a rerolutlon, and bj tbla 
motion wheel H and pinion 16 are lifted to roll down again 
tor another minute. In a certain sense Irheel B Is always roll- 
ing doum. even during tbe time it is being lifted; In other 
word! H iB contlnuouBly driving scape wheel B. A small bal- 
anced crank M, which is adjustable, will be seen on Bcape wheel 
axle. Tbe tip of one wing of the fly L drops on tbis little cr^k 
pin about the 6?th second of the minute and le liberated In tbe 
middle of the SOtb second, letting off the remontolr movement 
80 that the second and minute bands register at the same 
Instant of time on tbe division marks of their respective dials. 



of the clock, but la a refinement, and can be set to let oS the 
remontolr movement even to the fraction of a aeeond. 

Tbe worUng out of all details in this design can bo triMd 
In the general views. Pigs. 6 and 6. Dials are graduated on 
a dividing engine, the figures only being engraved, and the 
finish Is dull, or "frosted," silver. Tbls accuracy of gradua- 
tion taken along the high numbered train of finely-cat wbeeis 
gives an unusual precision in the registration of the hands 
OD the dial marks. 

The frame work Is bo constructed that all the delicate parta 
of tbe movement, pallets with tbeir axle and crutch, remontolr 
frame, wheel H and axle, wheel D, scape wheel, and fly can 
sil be taken out without taking It apart This leaves only the 
large heavy parts of the movement pivoted directly In the 
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In the elementary explanation of letting off tbe remontolr, 
this crank was left out for the rjtke of simplicity. To make 
the matter positively plain let us suppose that in Fig. 3 the 
remontolr has Just been let off. tbe wiper / striking tbe 
■prlng on /, which acta as a cushion to quench the blow. ThiB 
blow IB quite light, as the office of the &y is to produce an 
eaay, onifonn motion. Still further, this moderate motion 
enables us to see the one minute advances of the bands; for 
without the fly the motion would be too quick and jerky. As 
the end O of the frame rlaes, J passes the spring and rests on 
the lower end of bracket I, which it passes about the 57tb 
■acond, at which point in the motion the tip L of the fiy is 
hMd by crank pin of U till liberated in tbe middle of the SOtb 
■eeond. This crank M Is not necessary to tbe correct running 



frame. Tbls is no small matter, for all parts requiring deli- 
cate adjustment can be attended to without even taking the 
main frame from tbe clock case. 

Escapement. 
In Fig. 2 (arms of wheel not drawn) the escapement Is 
shown BO that little explanation Is necessary. It is the 
"Graham" or dead-beat type, tbe pallets being portions 
of a circle argand center P. These pallets are clamped In 
grooves, two screws in each, so they slide under the damps 
for setting. Tbcse and tbe clamp hub at P enable all adjust- 
ments to be made without beat screws in the crutch. The 
crutch is simply a steel wire bent at tbe lower end to go 
between tbe bars of the pendulum at A, Pig. 4, and is aome- 
what elastic, so as to avoid injury to aca.^«^V'H^^'^M&.%:«^'Q:«^ 



It Kwuog too fir It uty tlmo la starting tbe clock. The 
"(t«Bil" Burfacea are always correct am] caunat b« clianeed 
b]r the oilier adjuatmecta. Partber, theu Inserted pallets 
faiTc aootber adTantaso, u they can be made flInt-tiArd 
and pollsbnd to any degrM or accuracy aad flDentia at 
■eparate pieces. 

Pvadulum. 

)& Ptg. 4 (ahortftned In drawlog) A ■■ th« usual (iirlng, 

lo thla caae Va Inco wide and 9-1000 Inch thick. Tha croas- 

haads D and K are riveted fait to side roda F F. which are 

about 32 iBchea long. The throe eroM-beadi In center mar 
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n|. S. Frost Tl»w of MoTcoan*. 

M npgWt^d ae they are fdntply galdoa to keep the roda 
parallel. The bob C la 8 Inobee Ions and atldes oa. the steel 
tube O. and Is adjusted by a fine thread nut H. The milled 
collar at O la pinned faat to the steel tube, and by holding 
IC by one hand very One adJusUnent of nut H may be made 
with the other. Inside the tube le an aluminum rod I 
reaching Juat below the croas-head E. Tube and rod are 
pinned fast at /. but the aluminum rod only la pinned last 
to cross-head E. The tube Is slotted where the pin of eroaa- 
hcad B passes through It. as shown In dotted lines. Now. 
note the remit of this. The crosahead K Is su*pended from 
D by rods F F, and from this same crose-head E Is proiedei 
apirords an aluminum rod to I. Just Ilka a column. It acta 
aa a column, for the bob le Buepended from Its top end / 
by the steel tube O, which paasea freely through cross- 
bead B. 

Aa aluminum expands by heat more than twice as much as 
soft steel this column will expand more than enouKh upinar<U 
to eonpeniuite tho expansion down%eara* for the tube and 
aide rods toiietber. This excess la needed to correct the 
spring B. and also a little at the lower end of the pendulum. 
since the brass bob upward* la not quite enough to com- 
pensate the portion of the steel tube between O and n 
downwardt, because brass has lft$ than half the rate of 
steel. 

The result of this Is that the center of oscillation will be 
approximately free from change; or. In other words, that 
the pendulum will be constant Id length so that Its oscilla- 
tion will be unitonn and the clock will not be appreciably 
Infiuenced by temperature, nnillo exi>on<lon of metals only 
baa been spoken of above. It la evident that oontraclloa by 
sinking t^mperaturas will act on tb« p#ndnlum In the rererse 



order without chancing Its lengtb The alx hole* she 
In the lube are to give circulation of air aod catiae all 
of the pendulum to expand and contract at th* sane tUoa, 
It might be well to state here that this compeaaatloo for 
tsmperatures cannot be made perfect Tha mercurial pen- 
dulum U of the same classy that la, It depeoda for compeo- 
aatlon oa the dlRer«Qt ratios of expansion in metals, but 
aince aluminum, with Its high ratio, haa become an anlclt 
of commerce, a pendulum equally accurate, and much less 
subject to accident, can be made as above. 

KInally, as the principal part* of this pendulum are about 
the same thickness It will respond to quick chsngea In a 
nearly uniform msnner. Tbe fact that the t>ob O would beat 
up or cool cK rather behind the other parte la hardly worthr 
of ootlce. since tbe amount to be corrected here Is so imail 
as CO be almoet a vanishing tiuantlty, 

It is well known that a seconds pendulum Is a little over 
39 Inches between points of oeoUUtlon and suspension; oad 
If a silk thread la us«d to suspend a small lead pistol bullet 
this will Im! found correct for a short ezperlmenL But tbe 
pendulum above described Is over 43 Inches from point of 
suapenslon to center of bob O. How Is this? Becftuae cbU 
Is necessarily a compound pendulum on account of the weight 
of rods, tube and cross-heads which ar« nearer tba palut 
of suspension than the bob 0. As all this msttor tries to beat 
quicker than seconds tbe bob must be lowerod 4 Inches to 
correct them. In other words, at this length (4S iochrsi the 
bob tries hard to beat tlower than seconds sod thus counter 
acts the rede higher up; so that after all, tho polsu of 
oBclltatlon and sQspenaloD are at the correct theoretical 
ai^tanee, the former In this case being ytry seat tbe top 
of the bob at O. 

WlndlDr. 

A good timekeeper must run correctly while It Is 
wound. In this case the great wheel A, Fig. 3. is faat on the 
12-hour azif. while the wimllug wheal 130. the barrel aod 
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ratchet wheel are onn p]cc9 and rld« trea on the axle. Th* 
pawl la on the great wbeel, The winding plnlou 44 la fast on 
an axle paaslng out In a equaie end to the front, as sbowiu 
It will be te«D that this axle passes through the front fnuae 
In a slot at Q, giving It a motion equal lo over two teeth of 
the great wbsel From this winding axle a pawl R lies In tb* 
teeth of the great wboel. A link 8 oonnecta the IS-hour axle 
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to tbfl iriadlng axle, aod this link has a Mctor, or bsaTT ride 
ff, tMidlni to keep tbe axle to the left toward! Q. Vkon the 
clock iB nmnlng this pair of winding wheeli (lSO-44) are 
dmpl7 Idler*. Now, put on the key and torn right hond, 
and the pawl it will posh the great wheel fonoari with about 
the aame force it wae receiving from the weight and tbe 
clock la not dleturbed. In otber wordt, owing to tbe tlot Q 
In the frame tbe pawl R muit be made the fulcrum agalnit 
which the winding axle preuee witb enough force to lift the 
wei^t Arrowe on the winding wheela ihow the direction 
lOMJo iol%itifig. Of coune, while running with the clock thojr 
go the oppoelto war. Winding ie anppoeed to be weekljr, bat 
the clock will ran i% dare, ao It may be forgotten for a daj. 

aeartnff, 

Tboee Intorested, erea aa amatears, are aware that dock 
geara differ eBsentlalljr from macblDe gearing In tbe fact 
that the driTera act onlr by tbelr faces, and that theae faces 
set only on tbe radial Sanks of the plnlona DrlTlng iu, there- 
fore, all done aftor paaelDg the Una of centeri of any pair 
of lean. Tbls clock, howerer, ia cat with regular Involato 
eotten on a plan tested hj tbe designer for tbe last Ore 
ream In a large clock which has run that time, without aren 
bdng cleaned. A description of that clock can be toiud In 
KaOBOnaiT tor January, 1900. 

In a dock trala tbe wheels are always the drlTers and the 
plntou are tbe followers. The method of cutting the teeth 
la aa follows: Slie the wheels In tbe usual manner, but cut 
the teeth 10 per cent deeper, which will glre a tooth noticeably 
,tUn. Siie th« pinlona one-quarter diametral pitch small; 
that la, add only 1% pitch to pitch circle, and cut them 
rogutar depth. Hesb these gears seren-elghtba the uaoal 
depth. Result— as teeth In both cases will be a Uttle thin 
and meablog shallow the gears will work very loose, or bare 
eonalderable "back-lash." Further, the pinions or followers 
ara really a little less in pitch than their drivers, which gives 
action prl&dpaUy after pasalng line of eeatera. Tbe looae- 
na« Is aeceaaary In clock geara to prevent dost or dirt from 
■topping the dock. Oeara such aa are uaed in machines 
would not answer In clocks tor this reason. It la hardly 
corraot to q>eak of back-lash in this connection, tor It does 
not appear in dock work, as tbe wheels always drive slowly 
ea« «W|r. This method of catting, it not as good as the con- 
TantlfltiBl "dock tooth," is certainly aucceastm and gives 
randta which aaam beyond question. A good feature of the 
mac&ed la that It glrea the correct center distances tor any 
pair at wheela just as in machine worlt. This can be easily 
Ulnstntad. Take a pair of wbeda cut and mounted aa in a 
■MhiM Remove them and cot tbe driver 10 per cent deeper; 
top oS tha foUowar, or pinion, one-quartor diametral pitch 
{— MM ilgtith all around) and re-cut to normal depth. Put 
tham back in rannlng position again and you bave a pair of 
whaala on the correct oentor diatouce as deacribad above. 
It tbarafnra follows that center distances are correct in Fig. S. 

Ab latereatlng point In centor distancea may be pointed out 
la tlw «aM of wheel B, and Its pinion IS. Tbls distance la tbe 
nerwM for wheel D and ito pinion 16. which la too wide tor 
B, U. arouontly. Thia la overcome by making a calculation 
In proportion tor B IS. Thia enlarges them such a small 
fraction that tha M pltdi cutters are still correct, eapedally 
aa wa an flatting a very loose lit. Pinion a bdng both a 
dilvar and a follower is slsed normally and cut 10 per cent 
deep. Lowar wheels of train have ^-Incb faces, dtmlnlablng 
Qpvarda to % loch in B and E. All pinions are ot tool staei 
and 14 Indi wider than the wheels driving them. Frame work 
and whee l a are of line gun-metal and flnisbed all over even to 
the ama ot the wheels, aa everything la exposed. 

• • • 

TWO MILES' A MINUTB. 
Experiments are being undertaken by the Society for Re- 
searcb, Oermany, In the operation ot electric cars at apeeda 
of over two milea a mlnuto. The experiments are attract- 
ing wida^read' attention, both because of tbe high standing ■ 
of the adentlata engaged upon tbe problem and the natural 
popular Intareat In Improvements In transportation fadlltlea 
If an eleetrlc-motor car, taking Its current from overhead 
wlraa and running upon an ordinary standard-gage track 



can earrr passengers with safety at a qwed ot from 80 to ISO 
miles an hour. It Is evident that tbe next few years will wit- 
ness great changes in the means of travel between large 
dtlaa. 

Bnch enormoua 9«eda Involve queatlona of air reriatanoea, 
weight, form and balance of vehicle, electrical transmission 
at high voltage and conversion to lower potential at some 
point between the generator and motor, and many other prob- 
lems that would not occur to one unless be had Investigated 
tbe subject There were no reliable data, tor example, to 
guide the dedgnera In providing for the air resistance at 
such high speeds, and extondve experiments were conducted 
with large rotating tans to aeoure information apon thia point 

Tbe seen* of tbe experiments with the hlgb-«eed tralna la 
a atretob about 14H miles long from Harlsntelde to Zossen, 
on the military railway line which runs aouthward from Ber^ 
lln to the place last named. The fotlowing dosertptton of the 
experiments and the equipment ot tbe road la taken from a 
recent report by U. S. Conaal Frank H. Bfaaou. ot Berlin: 

The Une la of atandard gage, single tracked, level, and 
nearly straight, there being but one dlght curve— 1,100 yards 
radius— near the ^southern extremity. The rails are ot steal, 
wdgb about 66 pounds to the yard, and are laid on wooden 
ties. During the past summer the track has been carefully 
surfaced, defective Joints remedied and ties and ballasting 
put Into perfect condition. Along this line have been set, at 
intervals of 100 feet poles 20 feet in height at the top of 
which Is set in a vertical podtlon and fastened by bolts a bow 
or arch ot angle iron 10 feet in length, the chord of which 
supports the three brackets for insnlatora from which the 
three lines of condactors are hung. The conductora are ordi- 
nary copper wires about thre»«lgbths ot an Inch In thlcknesa, 
80 hung that the trolley can make full contact from beneath. 

These will carry a three-phaae alternating current ot 10.000 
to 12,000 volta, to be generated at the works ot the General 
Electric Company on the River Spree, about B miles north- 
east from Uarlentelde, between which two polnta a apedal 
overhead line for transmission has been provided. One ot tbe 
conditions ot the problem Is that this high voltage, so essential 
tor eftectlve transmission, shall be reduced to a aafe and prac- 
ticable preasure by transtormers carried In tbe motor car 
Itself. The measure of qteed to be attempted is 124 to 186 
miles, approximately, per hour, and the electrical apparatua 
must be sufficiently strong and heavy so that a ran of 155 
miles can be made at extreme qteed without danger ot over- 
heating. 

For this purpose two thlrd-cUss passenger cars of the stand- 
ard type uaed on the Pruaalan State railways have been built 
and turned over to Siemens A Halske and the General Bllao- 
trie Company of Berlin, respectively, each of whom have fur^ 
nlshed the electrical equipments ot one car according to their 
own Ideaa. There will be. therefore, two competitive machlaea, 
each representing the highest sclenUllc Skill of two leading 
electrical manufacturers of Germany. 

The cara are about 72.18 feet In length and weigh 90.5 metric 
tone, ot which. 48 tona comprise the body and running gear 
(Tlx. two six-wheeled spindle trucks of the American type) 
and 42.5 tona are made up by the motors, transformers, and 
other detells of the electric equipment Bach car la designed 
to accommodate fifty passengers, who. with the driver and con- 
ductor, will add about 4 tona to the aggregate weight ot the 
carriage. The motors are four in number, aggregating 1,000 
borae power, and are attached to the front and rear axlea 
of each truck, the middle pair of wheela In each group ot 
three running free. In the car equipped by Siemens k Halske 
the motors weigh 9,000 pounds, tbe transformers— which wdgb 
12 tona — are hung centrally beneath the floor, and a storage 
battery ot 600 pounds weight supplies current for lighting 
purpoees. The ends of the car are pointed to mlnlmiie wind 
resistance, and It runs, of course, In either direction. The 
wheels are 49 Inches In diameter, and air brakes ot the Weat- 
Inghouse type are used. It Is expected that the current will 
be reduced by the transformers carried under the floor of the 
car from tbe Initial voltage of 10,000 or 11,000 to a potential 
ranging from 1,150 to 1,800 volts, which It is assumed will be 
sufficient to attain the proposed speed without danger to 
machinery or operatives. 
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WORKING DRAWINGS.— 2. 



HINTS ITPON READIHO AND UAKINQ WOBEINQ DBAW- 
INOS -THE GONVBNTIONAUTIB8 UBBD. 

When a draftemaa bas to make a drawing of a machine 
already conBtructed he first measures and aketches each part 
■eparatelr, putting all necessary dimensions upon the sketches 
and then he assembles these parte, bo to Bpeak, la the form of 
a general drawing. On the other hand, if he bas to design a 
machine he will first make a general drawing with the parts 
in place and from this be will obtain the dimensions of the 
various pieces which he will draw separately, or at least In 
Buflicient detail to show clearly what Is wanted. Id either 
case be moat have both a general or an assembled drawing of 
the machine, and detail drawings of the nuichlne parts, the 
order in which tbey are made depending upon whether he is 
working from the machine itself or la originating the design. 

In the general yiews outlines are drawn of such details as 
are thought essential to clearness; but as certain features of 
construction and many of the small parts of the mechaalam 
would inevitably be InTislble to one looking at the assembled 
machine, they must be represented by dotted lines If they are 
to be incorporated In the general view. A multiplicity of these 
lines leads to confusion, however, particularly if It Is 
attempted to dimension them, and for this reason the detail 
sheets are necessary. 

We thus see that obscure details, not Tieible when looking 
at the assembled piece, may be represented either by the use 
of dotted lines or by making separate views of each piece 
apart from Its relation to the others. 

Sectional ViewB. 
A third method of representing details Is by meaas of sec- 
tional views. Suppose, for example, a drawing were to be 
made of a connecting-rod end, in which were the braaaes, the 
adjusting wedge and screws, etc. A general Tlew of the rod 
miiftt be made, with part or all of the details shown by dotted 
lines; and then, on another sheet, or on another part of the 
same aheet, the details could be drawn separately and prop- 
erly dimesBioned. That would be one way to make the draw- 
ings. Another way would be to make a general view of the 
rod aa before, but to show the end as though it had been cut 
or sliced in a plane parallel with the paper, and the upper 
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parts removed, exposing the details. The parte cut through 
would be "cross-hatched," bringing them into bold contrast, 
and the dimensions could all be placed on this one drawing. 
Bnch a method Is possible with a simple construction having 
but few parts aad Is often adopted to advantage. 

Sectional views may also be used for much simpler pur- 
poses than above outlined. They may be used to show the 
shape of the arm of a pulley or of any part of any casting 
that can be conveniently represented in this way. The cutting 
plane may be assumed to He at any angle necessary to bring 
out the details most clearly; or. If desired, a sectional view 
may repreeent a casting as though it were cut through a part 
of the distance on one planti, and the rest of the way on 
Another plane, either higher or lower, as convenient. All that 



is necessary to have the Tiew clearly nnderstood is to draw a 
line through one of the views of the piece, indicating Jut 
where the sectional view Is supposed to be taken, and then 
to make a note on the drawing to that effect 

In Fig. 12 at J. Is a plan view of a hand wheel. Aa the 
wheel is symmetrical It is quite unnecessary to draw more 
than halt the wheel, although the whole wheel may be drawn 
if desired. It is here represented as though cut in two aioiLg 
its diameter on the line a b. This line should be a dasb-and- 
dot line, as shown, and not a solid line. It was pointed ont 
in the last number that one of the uses of a dash-and-dot line 
is as a center line where a piece is symmetrical, and Its use 
here would indicate that the half of the wheel not drawn 
was like the part that was drawn, even If it were not othenriie 
apparent: for under no other condition would the figure be 
symmetrical. 
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At B and in Pig. 12 are shown sectional and edge vlewi 
ot the hand wheel and the different ways In which they may 
be represented, according to the fancy of the draftsman. In 
B, to the right of the center line c d. Is an edge view ot the 
wheel In which the shapes of the rim and hub are shown by 
dotted lines, since they would not be visible to an observer who 
held the wheel so that he looked directly at the edga or rim. 
To the left of c d Is a sectional view taken along the Une 
a A In A. 

In the view below this at C are shown two methods of draw- 
ing what are termed "dotted sections." The BecUona are sup- 
posed to be taken on the line a ft as before, but rniBsawLllun 
ing is done by dotted lines, indicating that the shape ot the 
section would be as shown but that the parts in front of It 
have not actually been cut away. This Is a very convenient 
convention to adopt at times. For example. In showing a 
milling-machine knee and saddle It would enable one to 
represent the knee and saddle as they actually appeared, 
and also to show a sectional view of the mechanism under 
the saddle and Inside the knee. If, on the other hand, the 
view were drawn as though the knee were actually cut through 
one would not form an Idea of its exterior appearance unless 
another view were drawn. It will be noted in the figure that 
the dotted lines extend clear across the section, as drawn at 
the left ot e f and only along the edge of the section at the 
right of e /. 

In Fig. 13 is a pump valve-seat having four webe connect- 
ing the outer rim with the hub. There are two ways of show- 
ing a sectional view of a piece in which webs occur. If the 
view were taken along the center line a b and sectioned, as 
usual, nothing would be gained, since It would give no Idea 
of the shape of the webs. Some, therefore, prefer to take the 
section to one side of the web, as on the line c d, and as shown 
in the upper sectional view. This Indicates clearly what the 
shape of the web Is. Others, however, prefer to adopt the 
expedient Illustrated In the lower sectional view. Here the 
section is supposed to be taken along the line a b. but where 
the plane cuts through the webs the sectioning or hatching is 
done with the lines further apart than In the balance of the 
plane, thus making enough distinction to show what part of 
the plane passes through the webs and what part does not. 
Both methods have their usee under suitable conditions. 
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In Flc 14 are views of a gear wheel. Tbe ooe at the lelt 
aide 1b a aide view and a* all the teeth are of conree alike It 
la nimecesBatT to draw more than a few of them. The pitch 
line of the teeth 1b represented h; a daab<and-dot line, this 
eoDTontlon always being followed. In the part of the rim 
where the teeth are not drawn, the face of the gear la Indi- 
cated b7 a solid line and the position of the roots of the teeth 
by a dotted tine. Others ma; prefer to adopt some other con* 
TmtloD. To diow the shape to which the arms are to be 
formed, a sectional view of one of the arms Is drawn In this 
view. Tbe end of the shaft is supposed to be broken off and 
la sectioned. 




The right-hand view In Fig. 14 Is a sectional view taken 
along the line A B. It will be noted that the shaft and key 
are not sectioned. Tbe method followed In such cases is 
nmallj to section the castings or enclosing parts, such, tor 
example, as the hubs, rims, etc., of a wheel, but not enclosed 
parts like ahafts, rods, bolts, kers, etc A buehlng being both 
an enclosed and enclosing part might or might not be sec- 
tioned. Individual Judgment dictating the method here as elae- 
where. This gear baa five arms and the line A B cuts through 
one of them only. They are not eectlooed in the right-hand 
view and two opposite arms are drawn as though both of 
them lay in the plane of the paper. While this is not correct. 
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It la the method usually followed. The method of represent- 
Ing the gear teeth in sectional views U generally as shown In 
tills aketch. 

In Fig. IB are sectional and top views of a cylinder or pipe 
on which a blank flange Is bolted. There are five bolts and the 
plane in which the sections are taken would cut through only 
one of them. Moat draftsmen, however, would draw the sec- 
tlonml view, aa indicated at the left. Two bolta are shown, as 



though both were in the plane of tbe section, and these bolta 
are not sectioned, but are drawn in full, as explained above. 
It la not necessary, moreover, to show more than two of the 
bolts, since It would detract from the cleameBS, and the top 
view shows plainly how many bolta there are. Some drafta- 
men think bolts drawn In this way are too prominent and 
prefer to represent them In sectional views, as shown at the 
right In rig. 16. This method also has the sanction of good 
usage. 
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Fig. 16 le another example of a figure that Is not sym- 
metrical In all respects. It shows two views of a step bear- 
ing having three eara or lugs for boIUng It to Its base plate. 
In making a eectlonal view of such a piece should the cutting 
plane be supposed to pass through tbe lugs? In most cases, 
yea, and according to common practice the sectional view 
would be made symmetrical, and the distance A In the lower 
view, from the center of the piece to tbe outer end of each lug 
would be made equal to the distance A in the upper view. 

In any machine various kinds of metal and other material 
are used, and when sectional views are made it is convenient 
to have some standard method of cross-hatching the different 
parts to Indicate what the metal or material is. Conventional 
sectlonlngB adopted for this purpose are given in Fig. 18, tbe 
system there represented following very closely that used by 
tbe U. B. Navy Department It should be said, however, that 
draftsmen are coming more and more to section all parts 
alike, adopting the style used for cast Iron for all kinds of 
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material and then to print on the pieces themselves what the 
material Is of which they are composed. This avoids the 
poBElblllty of mistake through failure to understand what the 
conventional methods of sectioning are supposed to represent. 

DlmenelonB. 

The most important part of a drawing Is the dimensions. 
They should be given so fully and completely that a workman 
will never have occasion to measure a drawing. The dimen- 
sions should Include an "over all" measurement and the differ- 
ent measurements that make up the "over all" size. Dimen- 
sion lines and the extension lines whlcb the arrow heads of 
the dimension lines touch are ueually fine black lines made 
up of long dashes. They should be so drawn as to appear 
secondary in importance to the drawing iteelf. Some drafts- 
men draw all these Unee In red ink and use a solid Instead of 
a broken line. In a blue print the red lines will appear 
lighter than the black ones, making a good d!L«ft!A.'>^<«i.- 

In Fig. 19 iB a slwAA q1 *. \Ki;Snitt?.. Tb.«. ««.TJ»iw« <*- ■•<** 
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bore IB given at ff br s dlmeoBlOD line pftssiiig througb the 
center of the circle. It 1b eomewhat confadng, howerer, to 
bave more than ose dimension line passing through a center 
and 80 It Is better to have the other diameters given else- 
where. It possible, as at J?, 7 and O. The length of the varlons 
steps of the bashing are glveii at A, B and O, and It will be 
noticed that they are sllghtlr offset — that Is, the dimension 
lines do not extend In one straight line. This makes a Terr 
clear arrmngemenL The over-all dimension la at D. Methods 
of placing dlmenslona on holes that are drilled In a circle or 
In a row are shown In Figs. 17 and 20. That in Fig. 17 re- 
quires no explanation. In Pig. 20 center lines are drawn In 
each direction throngh the centers of the holes and the dimen- 
sltms are given from center to center each war, and also tram 
the edges by which the holes are to be located. 




K/Bvamm. pnsf n.yr 
Wtg. to. DiBiMuloDa of Bolva In BtrBlfbt Unas. 

Fig. 21 refers mainly to the dimensions of bolts. At A la a 
Hex. bolt. BO drawn that three sides of the head are visible. 
Bolts are nsually drawn In this way because they look well, 
and SB most bolts used In machinery are standard and taken 
from stock so dlmenslone are necessary other than to specify 
the diameters and lengths. These may be printed on the 
drawing, or better yet on a list of bolts and other small parta, 
sometimes called an order list, which should accompany the 
drawings. Stvery bolt and machine screw should be spedfled 
la some rach way. At B Is a Hex. bolt, to drawn that only 
two sides are visible. If it Is a special bolt It should be rep- 
resented like this so that the dimension across flats can be 
given, to which the head Is to be milled. At and D are two 
ways of drawing a square bolt, according to whether the 
dimension across flats fs necessary or not. Is cases like B and 
D the abbreviations Hex. end 64. should be need as shown, so 
there win be no mlsUke about the style of head desired. 
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The length of a bolt should be given from under the bead, 
as at £ In Fig. 21. The toUl length should be given and also 
the length from the head to the top of the thread, which shows 
how high up the thread Is to be eat 

At F In Fig. 21 Is shown how to give a dimension when the 
space Is narrow and at G and H bow radii may be denoted. 

There are various rules about the dlmenslOQ flgures them- 
selves, to which allusion should be made. First of all, the 
figures should be plain, that do mistake can be made In regard 
to feet and Inches. The usual practice 1b to represent feet by 
the prime mark (') and Inches by the double prime mark 
("). Some hold that this Is not distinction enough and Inslet 
on the use of ft for feet, while retaining the Inch mark. Some 



also object to the slanting line between the numerator and 
denominator of fractions, holding that the line might be 
mistaken for a figure one. If careleasly made. Borne prefer 
the horlsontal line and others write the numerator over the 
denominator and omit the separating line entirely. It Is cut- 
tomary to arrange all the dlmenalonB to read either from the 
bottom or the right-hand side of the drawing, though It Is 
posBlble to have ererrthlng read from the bottom fay m»V<Tig 
the flgnrea nprl^t, or up and down on the sheet, regardless 
of the direction of the dimension Unea. In the abop Inekaa 
are used more than feet In measuring, and dlmenslona are 
usoally In Inches, except for large work. In some ihopa th^ 
are given la Inches even up to 10 feet 

PlnlBh. 
A drawing Is or should be bo marked as to tell the work- 
man what surfaces are to be finished and what kind of flniA 
la dealiedi ' ^nilB is often done by writing a character, reaenib- 
ling a letter t, across the line representing the edge of the 
surface to be finished, as In Fig. 22. Another way is to writs 
the words "polish." "finish," "ream," etc., near the edges of the 
surfaces to receive the treatment Indicated. Still another 
method that Is much In use la to draw a red Une near the 
edge of each surface to be finished. When a blueprint Is 
taken from snch a tracing the red lines will print fainter thaa 
the black lines, and a draftsman can easily trace over them 
on the blueprints In red Ink. Still another method that eaa 
be used to advantage In a manufacturing plant Is to put imly 
the dimensions of finished Burfaces on the drawing, leaving 
off entirely all dlmenslonB of rough sartacea that are of 
service to the patternmaker but to no one else. The worit- 
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man In the shop then knows that wherever he seea a dlmen. 
sion the surfaces are to be machined. One feature that 
should be looked after more carefully than Is usually done 
Is to Indicate how closely the various parta must be finished 
to site. If a piece must be made within a halt-thousandth of 
an inch the workman ought to know It and If a thir t y ae c ond 
of an Inch Is near enough be surely ought to know It The 
practice of giving dimensions in thousandths of an Inch where 
needed and of using plus and minus limits where slsea are 
to be kept within limits, pntUng the limits on the drawing. 
Is a good one to follow. 

• * • 

STANDABDIZATION OF BXTRA. HaAVT* 
FLAlfQES. 

Steam pressures varying from 100 to 260 pounds prsBSore 
entered Into engineering practice about the year 1889. Fair 
pressures less than 100 pounds there had long existed oob- 
fualon regarding standards for flanges of pipe, flttlnga and 
valves. A schedule of standard flanges was adopted July 18, 
1894, by a committee of the Master Steam and Hot Water 
Fitter^ Association, a committee of the American Bodety of 
Mechanical Engineers, and the representatives ot the leading 
valve and fitting manufacturers of the United States. As the 
use of high steam pressures became more general there came 
into existence so many different diameters, thlckDeases, drilling 
drctes and number of bolts for flanges on flttlnga, valvea and 
pipe for extra heavy pressures that manufacturers conld not 
safely keep stocks of goods, and mill architects and engineers 
were greatly delayed at times In making up spedflcatI<mB 
for contemplated work, on account of time taken to find out 
what the different manufacturers could or would furnish. 

Recognising the need of a standard for extra heavy flangai^ 
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Mr J. C. Heloon, mechanical BUpeiintendent of th« Oflneral 
Fire EztlBKalBber Co.. I'roTldeace, R. I., Issued ut InTltatloii 
to Lbfl [radlDs valve and flltlngs concerns of the enaatrr Co 
nie«t and couldcr tbli lubjMt. la rtspoow to tbis Inrltatlon 
several of the largest conct^rna eent rep resell ta Urea to a 
meetlns at New Vork. April 24. IVOl. and at that mmtl&c a 
oommltteo wai chosco to formuUtu a standard. Tbla com- 
mittee conaleted of J. C Meloon. mechanical superintendent 
0< the General PIre Extinguisher Co., I>rovIdenc«, R. L; J. F. 
O'Brien, secretary of the Pratt A Cady Co,, Hartford. Conn.; 
I. K. Greene, engineer of the Walworth Mfg. Co.. Boston. 
Ilau.; U. D. Gordon, M.E., ot Jenkins Bros., Now York. N. Y.; 
P. A. Strong, supcrluumdeat of the Katon. Cole ft Burnbam 
Co., Bridgeport, Conn.; and F. N. Connet. engineer at Bulld- 
•tb' Iron Foundry. Prorldpnce. R. I. 

Mr. Heloon waH made cbalrroan. Mr. O'Brien, secretary. 
The committee bad various seeslon* and nibmUtod to the 
auDntiicturcrH interested the tollowlog recommeadatlons and 
Mbedule (or standard at a meeting held In New York dty. 
June 28, l&Ol: 

Paragraph Ho. 1. — Multiples of (cur Cor drilling. 

For^fraph lio. 2. — Drilling obould straddle vertical axis. 

Am^nifA Xo. 8. — Bolt centers not to exceed 3% Incbee 
•soept OS ZV^ Inches slEe. The committee at flrst proposed 
t %-lBcb bolta. but sample eltraws and fiiingea were drilled and 
bolted together, and it was found that 8 %-lncb bolts ioter- 
fsred with lasertlDg bolta. 

Paraffraph Ho. A. — Dlstanco from center of bolt to edge of 
flange should always equal or exceed the diameter of bolt 
plus % inch for 9-tncb valves and under, and diameter of bolt 
plus not less than ^ Inch for sizes larger. 

Paraprapti Ao. 6.^ 
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Pcraffraph No. 6. — The bolt circle diameters, as above stated, 
wilt allow the use of calking recesa on pipe flanges, provided 
stich device Is op^clfled. 

The schedule prvsiL-oted was unaulmouslj' adopted by the 
ntanufacturers present, and Januarr ]. 13U2. was the date set 
for the adoption of same. The following flrmn have agreed to 
adopt tbe standard and put same tnlo effect January 1. 1902: 

The Eaton, Cole & Burnham Co.. Bridgeport, Conn.; the 
nitapman Valve Mfg- Co.. Indian Orchard. Maae.: tbe Wal- 
wonta Mfg. Co.. Boston. Masa.; the Crane Co.. Chicago. 111.: 
the Pratt A Cady Co., Hartford. Conn; Jenkins Bros.. New 
York City; the General Fire Extinguisher Co., Providence. 
R. 1.; the BulMers' Iron Foundry. Providence, K. 1,; the 
JarecM Mfg. Co , Erie, Pena,; the Crosby atenm Gage A Valve 
Oo,. Boston. Mans.: the Kennedy Vnlvc Mfg Co. New York 
City: the Ludlow Valve Mfg. Co.. Troy, N. Y.; the Lunken- 
h«]mer Co.. Claclnnatl, 0.; the Mfcblxan Brass ft Iron Works. 
f>etrolt, Mich-: the Kelly A Jones Co.. New York City; the 
EMtwood Wire Mff. Co, BeHevllle, N. J.; the National Tube 
Co, Pittsburg. Pa.: the Cotlln Valve Co.. Boston. Maea.: tbe 
Renanelaer Mfg, Co,, Troy. N. Y,; the Mason Regulator Co,. 
BoitoD, Mass.; McNab A Harlln Mfg. Co.. New York City; 
tbe John Davis Co.. Cbicago. III.: the Watson ft McDanlel Co.. 
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PhlladelphU. Pa.; the Ross Valve Co., Troy, N. Y,; and Bdward 
P. Bates, Syracuse. N. Y. 

The following firms will famish lo standard If desired bj 
tbeir ctistomcrs: 

The best Mfg. Co.. Pltteburg. Pa.; the Pittaburg Valve, 
Poiindry and Construction Co,, Ptttabnrg, Pa.; and the Bdd7 
Valve Co., Waterford. N. Y. 

The committee's labors were very much lightened by tbe 
hearty eo.operation of all the firms with whom they held com- 
muolcatlon. and the list of Arma mentioned, embracing tbe 
largest manufacturers of valves and fittings In tbe Bast and 
West, shows the Interest taken In the subject. 

A limited Dumber of the schedules will be printed by the 
committee, and copies can be obtained of the secretary, J. P. 
O'Brien. P. 0. I>r«wer No. 06, Station A. Hartford. Conn. 

• • • 

A MACHINE SHOP'-BAKBST." 
Tbe Illustrailon herewith Is from s Dhotograph of two sets 
of shelves In the stock-room of the Fellows 0«ar Sbaper Co.. 
6prlnsfle)d, Vt Tbe shelves arc divided Into pigeon holefc 
and In these are set shoei-iron pans similar to. and which 
we believe are In fact, ordinary baking dishes. From the use 
of these puns the stockroom bus come to be familiarly known 
aa the "bakery." Tbe pans contain the small machine parts; 
such aa bolts, nuta, pins, rolls, studs, screws, etc.. and are 
Inclined so that Ibelr cooteou are easily visible to one stand- 
ing In front Being of metal they are durable, can be kept 
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etosk BUia onBMlaliia Paa* is wIiJoB SbbII fatia at* K*pi. 

clean and can be removed from their places for empiylog or 
fllilng, which fAature mvrb a great deal of time in taking care 
of tbe stock. Perhaps the tjest feature of the Bystt-m. however. 
Is that It iB entirely flexible, having advantages over the vsunl 
arrangement In this respect that a card lodei sTstem baa over 
reeords keiit In books. When a certain number of pans 
allotted to a certain clsfs of machine paru become full and are 
not BulBciCDt to contain the Quantity of stock that It Is desired 
to carry, tbe pans can be rearranged or moved along. maklDg 
room for more lo the crovrded section. It 1> thua possible 
to group similar plecex together and this can be done, oo 
miilter to what extent It is found necessary to enlarge the 

stock room. 

• • • 

In tbe October issue of the CofmopoHMn. John HltcbeU 
draws a pathetic picture ot the hopelessness of the average 
anthracite coal miner's lot. Commencing work at a tender 
age. perhaps not more than tan or twelve, he Drat works in 
the duat and grime of the breaker picking slate. Prom tbe 
breaker be is promoted to a poElilon as door-boy In the mine, 
and as he grows older and stronger to that of laborer. The 
ne«t slep upwnrd Is to the place of miner's helper, and from 
thence to that ot a full-fledged miner. At this occupation he 
works through the prime of life. If not maimed or killed by 
a full of rock, and then as adranclng age robs him of strength 
and vigor the descent on tbe scale begins. He la again !n 
turn miner's helper, laborer, door-boy. and Anally a slate- 
picker on the breaker with (ho young boys, In the tame por- 
tion as when startlog In early lite, and again rec«Wta«, ^^» 
pay of a few cents per day. 
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A SPECIAL MILLING MACHINE. 



DBSIONED FOR UILLINO THBBAD6 OF COAaSB PITCH. 

Fred J. Bbyon. 
Tbe special milling macblne deicribed In tta« foUowlns 
article vaa designed and conBtructed by Mr, D. Doncaeter, 
of Uie firm of Mjrera.A Doncaster, BrooklTn. N. Y., for milling 
long BcrevB of coarse pitch. It Is a diaUnctlr new departure 
In milling macfalnes, and tbe principle of tbe macblne can be 
used, vltb slight modlflcatlQQB, for mllllDg tbreads of screws 
bavlng otber pltcbes and diameters. 



machine li a pan-shaped casting, wltb a pair of legs fastened 
at each end, as shown. B Is the catter, or driving, aplndle. 
and runs In tbe boxes C In the position shown. A. A lathe 
aplndle driving pulley, and B B a pulley for driving tbe worm- 
feed shaft pulley W. Tbls feed shaft runs In bozea located 
In the base at each end, as shown at 7 and T, respectively. 
X Ifl the elutcb, wblcb la of a simple Jaw design, in wbidi 
y IB the yoke and Z a section of the starting rod. 

The bead in wblcb the tubes, or pipes, are fed and held 
while being cut Is situated at the right-band end of the 
macblne, and It la constructed to allow tbe work to be 





Plaa nod BUvotlon of Boraw HIIUds Mwjblii*. 



This machine is used for milling 2i^-lnch pitch threads In 
18 feet lengths of 3-lDch iron pipe, the wall of which pipe 
is ^ inch thick. These pipes, or tubes, are used, when as- 
sembled with other parts. In a patented boiler tube cleaner 
lor which there Is a large demand, and the tubes, before 
being threaded, have a channel >^ Inch wide and % Inch deep 
cut down their entire lengths. Tbe first lot of tubes were 
threaded in a lathe, but as this method of doing it was slow, 
and oot consistent with cheapness, the machine shown tn 
Pigs. 1 and 2 was designed to do the work. 

The design of the machine Is clearly shown Id tbe plan 
view, Fig. 1, and the side view. Fig. 2. The base A of tbe 



set up and the cut started in very short order. Before de- 
scribing further this part of the machine a few words relative 
to the method of starting the cut and feeding tbe tube, w 
that the required pitch of thread will result, are necesiary. 
The method of beginning the feeding of the tubes into tbe 
cutter la as follows; A piece of round machine steel Is 
centered and turned down to 3 inches in diameter and left 
about 2 feet long. One end of this shaft Is then rednoed 
for about G inches from the end, to fit tightly within tbe 
hole In the pipe. It being flalahed slightly taper so aa to 
drive in. A square thread of 2H-luch pitch Is then ent 
along tbe entire length of tbe shaft This thread is Uniabed 
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aa smoothly and accarately as posslblfl, tbua giving a master 
■crew to worb from. A cbaanel Is tbea cut down the 
length ol the screw In exact dupUcatlon of that Id the plpea. 
By driving the reduced end ot the master screw Into one end 
of a length of pipe, with the channele of both In line with 
each other, the thread U ready to fae milled. 

The master screw Is Inserted Into the head D, Fig. 2, and 
projects through far enough to allow the spilt nut C to 
engage the flrst thread, and & feather on the Inside of the 
worm-wheel shaft fits within the channel of the screw. 
The split nut G ie then locked by the knurled-head pin E B 
and the head raised by handle P until the cutter Q has en- 
tered one of the threads of the master screw far enough to 
Just touch its bottom. Tbe feed shaft clutch Is then thrown 
In and the worm-wheel I revolved by the worm J, which Is 
driven by the bevel gears S and R, as shown In Fig. 1. As 
the worm-wheel revolves It carries the master screw and 
pipe B with It, and the split nut O C, Fig. 2, remaining sta- 
tionary, causes the screw to be fed forward until tbe cutter 
O has left the master screw and started to cut the pipe. As 
the work la fed further through the head the master screw 
leaves the nut, and the nut engages the thread cut and 
duplicated on tbe pipe and feeds It along until the whole 
length of pipe is finished. As shown In Fig. 2, the split, or 
feed, nut C C is fastened to the face of the sleeve L, which 
rests against the stop stud M, as when the cutter O Is mill- 
ing the thread the pull U all backward and It la not neces- 
sary to fasten tbe sleeve, the pull causing It to hug the face 
of the worm-wbeel. Before starting the cutter it Is necessary 
to set the thread of the master screw In line with It; to do 
this all that is required is to adjust tbe stop pin il by moving 
tt backward or forward In the slot In the stop bracket. By 
so doing the nat sleeve L Is moved accordingly, and the screw 
drawn in or out, as may be required, for tbe necessary dis- 
tance. 
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ns. 3. BecUoEkl VlBwotHakd. 

Id Fig. 8 is shown a cross-sectlonal view of the head com- 
plete. Tbe base H Is bored out and a feather Inserted at 
B B. This feather enters the channel in the round portion 
of the bead. This round portion Is cored out at / /, and has 
a hole tapped with a square thread In the bottom to accom- 
modate tbe raising and lowering screw J J, which screw Is 
rested on the Inside face of tbe strap 0, as shown. Tbe worm- 
wheel and shaft / Is all In one piece of cast iron, and was 
Oral chocked and bored out to an easy fit for the master 
■emr and pipe; It was then driven on an arbor, and turned 
and flnlshad, h that the shaft portion would fit with tbe 



box, as shown. It was then removed from tbe lathe and tbe 
worm-wheel bobbed in tbe milling machine. The channel 
for tbe feather Q O was let In, in tbe key-seater, 

Wben in operation it Is surprising the amount ot work 
that this machine turns out, as when tbe cut Is started 
and an oil pump placed so that both cutter and work are 
flooded, the machine finishes the entire length of thread with- 
out any 'attention. Ur. Doncaster is now working on a 
machine which be promises will be a great improvement over 
this one, as it will be so constructed as to allow tbe milling 
of long screws of any pitch. He Intends using It, wben 
finished, for milling extra long feed screws for lathes and 
other machine tools on which screws ot this kind are used. 



A NOVEL EliBCTRIC lilGHTINO PLANT FOB 
THE EXPLORING SHIP "DISCOVERT." 

The exploring steamer Discovery has taken out with her to 
tbe Antarctic regions probably as unique an electric lighting 
plant as has ever been InsUlled upon any ship. Tbe absolute 
necessity of economy of fuel of every description on account 
of the impossibility ot Its replenishment is those regloos 
made It advantageous to adopt a method of driving the gen- 
erators used for the supply of electricity without tbe employ- 
ment of steam. Tbe great dllBculty hitherto found In nsing 
wind as a motive power for electric purposes has been that 
the dynamo could not be made to run at a constant speed, 
due to the fluctuations In the speed of tbe wind; but this 
difficulty has been overcome, and the windmill thus rendered 
practicable for this service. 

The dlfllcultles Introduced by the varying speed of tbe wind- 
mill have been removed by using two generators, tbe .>ne 
opposed to tbe other wben mounted on the same shaft, with 
the result that with the dynamo running at a speed varying 
from BOO to 2,000 revolutions per minute, a practically con- 
stant voltage was obtained. 

The entire plant Is very compact, and is so designed that 
it can he stored away In the bold of tbe ship unUI she 
arrives at her destination. In the event of it becoming neces- 
sary to light observation cabins or Instrument sheds in the 
vicinity of tbe vessel, flexible cables have been provided with 
lamps attached so that these may be Illuminated from sult> 
able plugs placed about the ship. Tbe windmill Is so designed 
that It can be placed complete with Its dynamo at a distance 
of 200 yards from the vessel for the purpose of obtaining 
the very best results from the wind, and connected to the 
vessel by means of a large armored cable wound on a drum. 

The windmill Is 20 feet high, with a driving wheel 12 feet 
in diameter, developing In a IB-mlle wind something like 
3 horse power, geared to drive the vertical shaft at 200 revo- 
lutions per minute. Commander Scott will thus be Insured a 
good light when steam Is out of the question, driftwood not 
to be depended upon, and the burning ot oil or blubber Im- 
possible. 

The windmill was manufactured specially for this plant 
by Messrs. Alfred Williams ft Co., of Old Ford Road. Bow. 
and is of American type, so constructed that It can be easily 
shifted from one point to the other or packed away in a 
small compass. The apparatus was designed by Mr. Arthur 
Bergthell, of Messrs. Bergthell A Young, BrlUsh representa- 
tives of tbe Bullock Electric Manufacturing Co. and the Wag- 
ner Electric Manufacturing Co.— £I«c(ric Review, London. 

• • • 

A statement is going the round of the British press to the 
eflect that Galloways. Limited, of Manchester, have bought out 
absolutely a patent by Mons. Raoul Plctet, the Swiss inventor. 
The discovery credited to Mons. Plctet consists of taking cnt 
of atmospheric air oxygen by physical and not by chemical 
means. Mons. Plctet claims that by this process the cost ot 
oxygen will be very much less than ^ penny per cubic foot, 
which, when compared with present prices, is In the propor- 
tion ot cents to dollars. It will be applied to metallurgy, 
chemistry, lighting and public health. It has great beating 
propertlee and can be used for smelting all ore containing gold 
and other refractory metals, a process which It Is claimed. 
Is much cheaper than any which at Qc«<KiDX tjXj<jiA:&.t~ 
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No other paper In this fleld prints Its clrcnlatlon figures. 

BegiDDlDg with this month we shall ISBufl a monthly paper 
tor rallwar idiops, called Railway Uaohinkbt, which will be 
a consolidation of Hacbiitert and The Joubhal of Railway 
AppLiAKCzs, and will contain all the reading matter published 
In Uachinbrt, with additional pages specially pertaining to 
railway shop work. Machinery will continue to be published 
as before In the same form and at the same price, bat sob- 
Bcrlbers to Railway Uaohittkrt will receive all tbe general 
machine shop articles now published in the former paper, and 
In addition a liberal amount of practical matter dealing di- 
rectly with tbe methods and devices In use in the railway 
machine shops of the country. The price of Railway Ma- 
cumEHY will be |1.50 a year. 



PROPOSED INCBE&SE IN A. S. M. E. DUES. 

The Indications are that there will be a lively time next 
December at 12 West Thirty-first street. New York, during 
the annual meeting of the American Society of Mechanical 
Engineers. The council of the society has always provided an 
attractive program for the mld-wlnter meetings, but no plans 
In recent years have had anything like the posElblUtles in the 
way of entertainment to be found in those for the coming 
meeting. The particular feature likely to prove Interesting 
in the effort that will be made to carry through a motion to 
Increase the annual dues of members and associate members 
from |15 to |25 and of Junior members from $10 to lie. If 
Ibis motion Is pushed with any degree of energy it is safe to 
■•redict that the discussion will afford all the entertainment 
the most ardent members could desire — unless. Indeed, those 
present are so overwhelmingly opposed to the motion that 
there will be no opportunity for discussion. We certainly 
cannot imagine that opinion will be overwhelmingly tn favor 
of the motion! 

There are now not far from 1,700 members and 600 Junior 
members In the American Society of Mechanical Engineers 
snd the proposed Increase in dues would make about 920,000 
additional funds to be subscribed and disposed of annually. 
Obviously such a step Is of too great moment to the society to 
tie taken without the most careful consideration, and oppor- 
tunity ought to be afforded every member to vote upon the 
question. Under the present rules this cannot be done, how- 
ever. The rules provide that an amendment may be made 



h7 a two-thirds vota of the members present at any meeting, 
provided a written notice of such amendment be (Ivea at the 
meeting previous. Thla form baa been oompUed with and 
tber* the matter dropped until a short time ago, when drcn- 
lan were sent to every member, in which were summarised 
the considerations that led the council to propose the fncreaie 
In dues. The circular was not sent out until this tall becana* 
more attention would naturally be glT^^ '^ °°* than dnrl&t 
the vacation months. Before the winter meeting it U to be 
followed by a second circular, accompanied by a blank on 
which the members will be requested to write their approval 
or disapproval of the change. While these ezpresBlons of 
opinion win have no legal effect, they will exert a moral lo- 
fluence, and It Is hardly to be supposed that the vote at the 
annual meeting will go contrary to the expressed written 
opinion of the n^orlty of the members at large. 

The circular upon the subject of dues which has been iHoed 
to members appears to us to be noteworthy for sloqnence 
rather than argument. When stripped down to the kernel 
there are apparently two main reasons why the council wUhei 
to raise the dues 60 2-3 per cent. The. first is that, as now 
run, the expenses of the society are about five dollars per 
member more than each member contributes thronsh his 
annual dues, the deficiency being made up by rentals, sale of 
papers, initiation fees, etc. 

In a recent editorial the Engineering Sewa presents statis- 
tics to show that the dues of the Mechanical Engineers are 
now aa high or higher on the whole than any other engineer- 
ing society In the world, except in isolated cases where resi- 
dent members may be charged an additional sum to accord 
with their greater privileges. Why cannot our society also 
be conducted within these limits? No outsider can undertake 
to say where curtailment should begin, but we advocate a 
reduction In the expenses somewhere; and then, if the mem- 
bers are not satisfied with tbe returns, let the complaints and 
requests for increase In dues come from outside the admin- 
istrative circle. 

The second reason, as expressed In the circular, is because 
"some more satisfactory housing of the society and Its llbiary 
will have to be considered before long." But should the non- 
resident members who derive only Indirect benefits from the 
society's house be taxed to meet the expenses of new or 
enlarged quarters? Would not the mechanical englneenf 
proportion of the running expenses of a "union" society hoose^ 
such as has been suggested, be less rather than more than 
the present expenses? And furthermore, Why add to the ex- 
penses of the headquarters simply because more room is needed 
during the one week of the New York meeting, when an 
auditorium could be hired at moderate expense for these 
meetings? 

It should he plainly understood that a majority of the mem- 
bers attending the New York meeting have the power to in- 
crease the dues of the society and that If this Is done those 
who do not attend the meeting have no recourse but to pay 
the increased dues, or resign. While we have no idea that 
the motion can be carried, it Is more likely to receive a favor- 
able vote at a New Tork meeting than at a spring meeting at 
some other place, owing to the character of the attendance 
at the annual meetings. It may not be appreciated by many 
who attend that the additional sum of |10 per year, or (26 
In all, would be a positive burden to the large majority of 
active engineers who are In moderate circumstances, but are 
doing important work. To show that the fact is not appre- 
ciated by the council we have but to quote from the circular 
to tbe effect that "It Is felt that to practicing engineers this 
Increase is practically nothing." 

• • • 

In the September number of Machinerx was published a 
description of a new type of the Richards side planer, and 
from the number of inquiries that we have received It hu 
evidently attracted considerable attention. In this planer a 
departure Is made by driving tbe traveling head through a 
worm operating In a rack Instead of by a screw as nsnaL 
This design was originated by the Richards Machine Tool Co.. 
of London, and we are informed by them that they are 
about to negotiate for its manufacture In the United Statee. 
They also write us that the planer is patented In this country. 
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NOTES AND COMMENT. 

Some Idea of the tremeodoua tralllo across the BrooUyn 
Bridge may be gained from the fact that the troller car 
tracks vear oat In two years, dnrtng which time more thas 
2,600,000 ears hare passed over them. Besides the trolley ear 
tracks are those for the bridge cars and the elevated trains 
which carry many more passengers. 



The shop of the Waterbury Tool Co.. Waterbury, Conn.. 
was burned out on the night of August 7. The machine 
room was gutted and the offlce badly damaged. The lire was 
cheeked, however, before the building was totally destroyed, 
and moat of the machines will be able to be used again with 
repairs. The loss Is covered by Insurance, and the company 
are rebuilding, with the intention of at once resuming busi- 
ness. 



Mr. Henry Prentiss, Jr., for the past seven years assistant 
treasurer of the Prentiss Tool ft Supply Co., New Tork, and 
aetlng manager of the offlce, died on October 10th afUr an 
Illness of only two weeks. He was the son of the founder of 
the company with which he was connected, and was a man 
«f fine character and marked business ability. He vras bom 
February 9, 1876, In Brooklyn. HIb home was at Rutherford, 
N. J., and the funeral and Interment were at that place. He 
attended Stevens Institute for two years, and had a broad 
knowledge of mechanical matters as well as an extensive 
aequalntance among the machine tool trade. 



The Plant System have ordered from the Baldwin Locomo- 
tive Works a four-cylinder compound locomotive with the low- 
pressure cylinders between the frames and connected to a 
cranked axle. The high-pressure cylinders are mounted on 
the outside of the frames after the usual American practice 
and are connected to the same axle. The engine will have the 
Yanderbllt boiler, having a firebox of the circular corrugated 
marine tyiw. The trial of this type of compound In the 
United States wtU be watched with considerable inUrest. The 
chief drawback to it appears to be the cranked axle against 
which there is a well-founded prejudice when built In the 
oid-tashloned way, but against which there does not appear 
to be any serious objections when built according to the most 
approved European plan. 



The formal opening of the new works of the Orant Tool 
Co., at Franklin. Pa., occurred on October let. Oovemor W. A. 
Stone, of Pennsylvania, and many other men of note were 
present, and a reception was tendered to the Governor In 
the evening. The many visitors who were liresent inspected 
the new works, and a luncheon was served in the pattern 
shop after the inspection. The buildings of this plant are 
new and modem in every respect, and include a machine shop 
100 by 260 feet, a factory 80 by 126 feet for the ball depart- 
ment, besides blacksmith shop, pattern shop, etc. A large 
foundry will be built later. The chief products of the Orant 
Tool Co. will be lathes, boring mills, drilling, milling and 
worm-wheel machines, besides many railroad tools. The 
concern is at present bringing out a new axle lathe, two sizes 
of vsrtlcal boring mills, a wheel press and a steam hammer. 
Soveral q>ecial machines are being built, such aa a large 
double boring machine tor the Atlis Engine Works. 



The seven clocks designed for presentation purposes by 
Mr. James Arthur, president of the Arthur Co., New York, 
and described very fully In another part of this number, are 
as line examples of careful machine designing and good ma- 
ehine construction as we have seen. Mr. Arthur does not 
profess to be an horologer, but he has made the subjects of 
■earing and fine machine work a study for many years and 
has applied the principles of good shop practice to the pro- 
duction of these clock movements. As an interesting study 
of mechanism they can scarcely be excelled and the method 
adopted to aeeure a receding action of the gears is one that 
mlcbt prove of considerable value in light-running macMn- 
«T. where It was desirable to have the gears drive while the 



teeth were receding. Instead of while approaching. Another 
feature of the movements which characterises their constrac- 
tlon aa the work of an engineer rather than of an horologer 
simply. Is the means provided for getting at and removlns the 
different parts without having to take down the whole move- 
ment 



Nlckel-steel alloy of 36 per cent nickel has the least coef- 
llcient of expansion of any known metal, being only one- 
thirteenth that of iron, or about .0000006 for one degree F. 
This remarlcable freedom from variation of length under a 
variation of temperature has caused the quite general adopt- 
tlon of nlckel-steel of about the stated percentage of alloy 
for the pendulum rods of high-grade clocks. With the nlckel- 
steel rods no means of compeusation for variation of tempera- 
ture Is necessary, the slight changes In the brass bob compen- 
sating for the changes la the length of the rod. Nlckel-steel 
also has the valuable property of resisting oxidization or rust 
to a remarkable degree. It may be exposed for weeks to 
conditions which would quickly coat ordinary Iron or steel 
with a thick coating of rust, without showing more than 
minute specks of mst If nickel should ever be discovered In 
quantities sufflclent to greatly cheapen its present cost. It 
would have an Important influence on the future steel construc- 
tion as nickel-steel would be generally need because of its 
toughness, superior strength and freedom from mst, the great 
disintegrator of modem metal structures. Railway rails hav- 
ing an alloy of 36 per cent of nickel would require practically 
no allowance for expansion between the ends since the total 
expansion of a mile of track from 20 degrees below zero to 
100 degrees P. would be only ^.8 Inches. 



The Beaumont oil field in Texas is one of the' wonders of 
the world. There are now sixty-four producing wells, which 
are conservatively claimed to have a dally producing capacity 
of 60,000 barrels esch, making the total dally production 
the astounding figure of 3,200,000 barrels, or the equivalent 
of nearly 1,000,000 tons of coal In calorific capacity. The 
oil sand is forty feet deep and of considerable area. Some 
enthusiastic oil producers say that the production of this oil 
territory will revolutionize the fuel question, especially for 
power plants and locomotives, since the fuel oil which these 
wells produce will drive coal out of the market because of 
its cheapness, freedom from smoke and convenience in firing. 
There Is now great excitement In Louisiana over the discov- 
ery of oil wells which seem to rival those In the Beaumont 
field. It is extremely Improbable, however, that these phe- 
nomenal gushers will continue producing such enormous 
quantities for more than a comparatively short period. It 
has always been the case that heavy producing wells are 
short-lived, while the moderate producers have a much longer 
period of profitable flow. There are recent Indications which 
show that these wonderful wells are likely to be no exception 
to the general rule. 



A writer in the Outlook gives a brief description of a pro- 
posed suspension bridge across the Hudson River from 
Hoboken. N, J., to Twenty-third Street, New Vork. which has 
been approved by the War Department and granted a charter 
authorizing its construction by Act of Congress. The bridge 
is the design of Mr. Ouatave Llndenthal, an eminent engineer, 
and is a stupendous conception. It crosses the Hudson by a 
single span 3,100 feet long, the towers being within the pier 
line limits. The towers supporting the cables will be 600 feet 
high above the water level. The bridge will have three decks, 
the upper one for foot passengers and the other two for rail- 
way tracks. The middle deck will carry six railway tracks 
and the lowest deck, eight tracks. Besides the railway tracks 
there will be roadways for vehicles and a bicycle path. The 
estimated cost Is 126,000,000 which seems low for such a 
mammoth structure. It is certainly much less, relatively, 
than the cost of the East River suspension bridge. It will be 
constmcted by one of the largest railway systems of America 
and the beginning of the work only awaits the co-operatton of 
the other railways entering Jersey City. The great cost of the 
structure makes necessary its use by all these roads In ordec 
that it shall be a paying Investment- 
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SPIRAL aEABINQ HELPS- 

E. M. WlLI£ON. 

Tbere has been much written about spiral gearing, aa<l 
many calculations have been made upon the subject, but so 
far as the author has found, one must go through a lot of 
figures to obtain the desired result whenerer a spiral gear la 
to be laid olt or figured. 

While tbere are mao? possible combloatloas of spiral gear- 
log; It Is proposed to deal onljr with gears having an angle of 
spiral of 46 degrees, as probably that angle Is used three times 
while any other Is used once. By using the table herewith, the 
necessary shop calculations for spirals with an angle of 4S 
degrees are not much more Intricate and do not take much 
more time than calculations tor spur gearing. 
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In the first column of the table, under the beading "Dia- 
metral Pitch," are the numbers corresponding to the pitch 
marked on cutters used for cutting ordinary spur gears. The 
letters C, D, E and F, at the tops of the succeeding columns 
refer to the corresponding letters shown on the spiral gear 
blank In Fig. 2. 

In the second column, 0, are the figures giving the depth 
to be cut In the gear, corresponding to 0, in Fig. 2. The 
third column, D/2. gives the thickness of tooth at the pitch 
line, which Is one-halt the corresponding circular pitch of 
spur gears (Z) Id column four). The figures tn column tour, 
as well as being the circular pitch of spur gears, are the 
normal pitches of spiral gears; that Is, the pitch measured 
on the pitch circle, or cylinder, at right angles to the direc- 
tion of the teeth (D In Pig. 2). The figures In the first 
four columns apply to spirals of any angle, and the figures 
In the fifth, sixth and seventh columns apply only to spirali 
of the 46-degree angle. 

The fifth column, B, represents the distances from ons 
tooth to the next, measured on the pitch circle, not measured 
as before at right angles to the direction of teeth, hut at 4B 
degrees to that line and at right angles to the axis of the 
gear. It is the actual circular pitch of the spiral gear B, 
Fig. 2, For example. If you are to use a 10-pitcb cutter and 
want to find the diameter of a 45-degree spiral gear, we have 
from column five 0.44428 times the number of teeth and 
divided by 3.14159. or mulUpUed by 0.31831, will give the 
pitch diameter. 

Inaamuch aa there Is a correapondlng circular pitch for 



diametral pitch cutters, and vice versa In the case of apur 
gears, there must also be a diametral pitch, or modolns, 
corresponding to the circular pitch of 46-degree spirals, or 
of spirals of any other number of degrees as far as that la 
coDcemed. This diametral pitch Is given In the alzth 
column, 1/F, for 4Megree spirals, and Is generally called 
the modulus of the spiral, and Is equal to 1 divided by / 
(F in Fig. 2). This, for example. In 10-pltch eatten Is 
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7.07106; then the number of teeth In the spiral gear divided 
by 7.07106 Is equal to the pitch diameter. 

Or, to work the same thing another way, which tome wUI 
prefer, taking the reciprocal of the modulus as given In the 
seventh column, which Is F in Fig. 2, and multiplying this 
by the number of teeth will give the pitch diameter. In 
10-pitch gearing, 0.141421 Umes the number of teeth equals 
the pitch diameter. 

The outside diameter of the spiral gear is obtained from 
the pitch diameter the same as in spur gearing by »^Mng 
to the pitch diameter 2 divided by the diametral pitch as 
given in the first column. We will now refer more particu- 
larly to the various Illustrations. 

In Fig. 1 the various parts of the teeth of a spar gear 
are indicated, and in Fig. 2 the parts of the teeth ot a splnl 
gear are Indicated by letters, the explanation of which le as 
follows: 




vi«. a. 

The depth A of the addendum or dedendum ot the teetb 

1 . 1 

equala ; that is, measured aocord- 

spur diametral pitch pitch 

Ing to the diametral pitch ot spur gears. 

The clearance B le measured according to the diametral 
pitch of spur gears. 

The total depth, C, of the tooth Is measured according to 
the diametral pitch of spur gears. 

The normal circular pitch D Is measured according to the 
circular pitch of spur gears. 

The spiral circular pitch E Is measured on the pitch drels. 

The quantity F Is termed the modulna, and Is equal bo one 



November, 1901. 



MACHINEBY. 



U 



■pac« on tbe plteb diameter of a spiral caar tor each tootb. 
It la calculated tv dividing 1 by tbe spiral diametral pltcb. 
or modolua. 

Fig. S ■bowB tbe relative podtlona of a gear blank, the 
cotter and tbe cutter arbor In mllUng tbe teeth of a spiral 
gnar. In Pig. 4 la shown bow the elements of a epiral gear 
may be laid out graphically, and the similarity between tbe 
llnea In Fig. 4 and the corresponding parts of the gear In 
Big. 3 should be noted. 

Referring to Fig. 4, tbe distance OH eQuals the pitch cl^ 
cumference. and Is calculated by multiplying B In Fig. 2 
by the number of teeth In the gear. 
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Wig. 3. 

Tbe distance HJ ia Fig. 4 equals tbe lead of the spiral 
gear; that la, the distance traveled by the sUde of the milling 
Dtacblne In making one complete turn of the wormwheel, or 
the gear to be cut (Fig. 3). The distance OJ equals tbe 
direction of motion of the cutter. 

The distance GK equals the distance traveled, going at 
right angles to the direction of tbe cutter, in making one 
complete tarn of the worm or gear; that Is, going along the 
Una of the normal pltcb of the gear. The angle a la the 
angle to which the milling machine slide is to be set. 

The distance OK equals the distance OB multiplied by 
■ecant a. The distance OK divided by the normal circular 
plteb ID in Fig. 2 and D In table) Is equal to the number 
of teeth for which tbe cutter should be developed to cut the 
■piral gear with n teeth. 

There is another problem, which many already know, but 
which some do not; that Is, that a spiral gear, when cut 
with diametral pitch cuttera which are developed for spur 
gears, is not cut with the same cutter that a spur gear of 
the same number of teeth would be cut with. 

By examining Fig. 4 (and Fig. 3 also) you will see that 
the circular piteh Is measured on the line O H, wbich, let 
as say, equals the pltcb circumference of a gear with 16 




n«.4. 

teeth cut with a 10-pltch cutter. Now each division on that 
line equals 1-lft of tbe pitch circumference. But the normal 
pitch for our 10-pltcb cutter is measured on the line OK, 
and the normal circular pitch of a lO-pItcb cutter Is 0.314159; 
and dividing tbe line O £ by 0.314159 will give us the number 
of teeth for which our cutter is developed. The same is 
troe of any pitch and corresponding numbers for any angle. 

• • • 

STANDARD ROLLER CHAINS. 

The time to establlah a standard la before half a dozen 
different ways of doing things have been adopted. The auto- 
mobile and machinery manafactarere of the country are 
llkdy to adopt some standard lor driving chaise In the near 
fatnra, and the Whitney Mfg. Co., Hartford, Conn., suggest 
for thia pariKwe the carefully worked-out proportions adopted 
by tbom for their new roller chains. Their %-Inch pltcb 
chains, illnitrated In Fig. 1, have tbe same size of roller 
that la mad In chains of certain other standards, and will 



therefore Intorchaoge on sprocketo which have bean cut for 
other %-incb pitch roller chains. The rollers should not be 
larger than 15-32 Inch In diameter on a %-lncb pitch chain, aa 
It would maka tbe sprooket teeth too thln„ For sties above 
1-Inch piteh the Whitney chains have larger rolls than used 




Fig. 1. Tbrva-qoarMr Inob Pltoh KoU*r Ob»lB. 

on other chains of corresponding pitch, since there Is a gals 
In the use of large rolls, rlvete and bushings, and It Is found 
that the sprocket teeth are sufflclently thick In these larger 
slaes when the large rolls are used. The standards adopted 




JMwBUIi>rw xr. 

rig. a Btuiduda kdopUd for Rollar Obalos bj thm Wbltntj Ufa. Oo. 
by this firm are clearly shown In the sketch, Fig. 8. The 
dlmenelona are such as to make the chains very durable, 
which la an important consideration when they are used for 

automobile work. 

• • • 

A SHOP FAMILY TREE. 
The accompanying diagram Is reproduced from the Irom 
Trade Review end is a copy of a blueprint conapleuooaly 
dtoplayed In the several departmente of the Blckford Drill 
and Tool Co., Cincinnati, O. It la said to be the Idea of 
Mr. H. M. Norrls, the manager, and Is designed to avoid the 
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friction and conflict of authority between the heads of depart- 
mente In a shop organization. Tbe diagram Is so evidently 
plain In Its meaning that "be who runs may read," and b« 
who reads will be discouraged from trying to "run" thoos 
over whom he has no authority. 

• • • 
The International Correspondence School, Scranton, Fa., 
have added courses In French, German and Spanish. Instmo- 
tion in these subjects is given almost entirely by the aid of a 
phonograph, each student being supplied with one upon com- 
mencing his course. The lessons are sent out In the shape of 
records and pamphlets — the one a key to tbe other — each record 
being a master record bearing the voice of the native Instmctor. 
After studying his lesson, both from the pamphlet and the re- 
cord, until he has thoroughly mastered it, the student redtea 
Into the phonograph, using one of the wax cylinders furnished 
him, and returns it to the schools. These examlnatloa re- 
cords show exactly the student's progress — ^whether he Is ao- 
quiring ease, fluency, correct articulation, distinct attoranca. 
etc. The records are carefully examined by his instructor, who 
writes the student letters of criticism and Ka^BK^Sn^L. '^rv^» 
the work goes on leeaou \(5 \««W]i^ \» \Xi* wA. 
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CUTTINa A LABGB RACK. 
Kditor HACHimor: 

Tbe iccompanrlng cut Bhows bow a rack of bas« propor- 
llona VBB cut The machine used for cuttins vaa a 12-foot 
planer. The rack was made In six sections, fire for SO 
teeth and one for 31. The pitch was 4 Inches and the face 
10 Inches, and It was cut from forged steel, as an enormons 
strength was required of It. The rack Is now being used on 
a large forging planer In one of the largest steel works la 
tbe Bast 

The tool holders were placed from the spacing Jig, which 
can be seen behind the test section of tbe rack. An attempt 
waa made to cut out a triangular piece between the teeth 




Mathod of Outtlng Iittg* BaiOk ts Flkuar. 

by using a thin tool set on an angle, which cut first one 
side of the gage and then the other; but this had to be 
given up, as the tool would not stand so much side pressure 
after reaching an; depth. Therefore, a %-lncb tool was used 
Id tbe center and larger toots afterwards applied. Tben a 
side toot was used for cutting off the comers. A formed tool 
shaped up tbe space to within a few thousandths of the 
exact shape, and this was completed by a tool of proper 
shape. 

As an Interesting fact It may be stated that by actual tim- 
ing It took 305 hours to cut this rack, or 1 hour and 40 
minutes for each tooth. "Uachihist." 



OEAR PATTERNS AND BLANKS-CALIPBRING 
WORK WHILE IN MOTION-CLEAR- 
ANCE ON THREAD TOOLS. 
BditoT Macqikebt: 

The Machinery data sheet for September contains tbe 
kind of information that most machlaists like to have nt 
hand for reference. The same could, of course, be said of 
all the other Machi:<eby data sbeets, but this one In partic- 
ular appeals to me. 

The value of Grant's Odontograph might not be appar- 
ent at first thought, as ordinarily cutters for gears are bought 
directly from gear makere; but some time or other a epeclal 
gear may be wanted for which cutters are not at band, anti 
perhaps the makers, even, do not happen to carry that par 
tlcular shape of cutter in stock. In such cases a "fly" cutter 
may easily be made to a template, which Is quickly made 
from Grant's Odontograph method. 

I remember once making a pattern gear of 1-inch cir- 
cular pitch by this method. In this case a piece of steel 
was forged with a projection for a tooth, as shown in Pig, 1. 
It was tben bored, squared up and marked from a template, 
and then turned in the lathe nearly to the line. The reliev- 
ing and finishing was done with a file. The teeth of tbe 
gear were first roughed out In the gear blank with another 
cutter before this cutter was used. The gear In question 



was used as a drlTlog pinion, and, when flnlshttd, mode s 
satisfactory Job. 

The formulas given in the same data sheet tor beral gear 
blanks, bowersr, do not furnish quite all tbe Infonnatiaa 
required for turning up the blanks. Tbe length of face F Is 
not given directly, so that the machinist would need either ta 
maasare the drawing or to make tbe Decoasary calcnUtloDi 
to obtain It Tbe length of the face Is usually tpode oac- 
third of the distance from Its outer edge to the point where 
the shaft center lines meet at C, or one-third of 3, as gltea 
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Fig. 1. Onttar mmd* from TamplBta for ai>*owl Oaar. 
la the drawing, which Is reproduced In Fig. 2, and If tlit 
teeth are to be cut with a rotary cutter this length should 
not be exceeded, as, according to the Brown ft Sharpe cata- 
logue, their cutters are made for a length not exceeding thU 
proportional distance. This gives a tooth thickness at tbi 
Inner end of two-thirds of that at the outer end. 

The length of face can also be obtained near enough for 
practical purjwses by extracting tbe square root of the 
sum of the square of the radii of the pitch circles oC the 
gear and pinion and dividing the result by 3. For example: 
If .the pitch diameters of the gears are 8 Inches and 6 Inches 
respectively, the length of face would be: 



i/lOH- 9 



8 



= ) = 1| inches, or say 1| inches. 



For miter gears, merely square the radius of the pitch 
circle, then multiply by 2, extract the square root and divide 
by 3. The angle of face, or angles and O', Fig. 2, tin not. 
as given In tbe data sheet, so convenient for tlie workman 
In most cases as their complement or the diOerences between 
90 degrees and the angles as given, would be. These com- 
plements would give the angles measured from a line at 
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*K CLE or FACE — COWrLEHtNT Or ANQLE O' 

Fts. 9- Dravlas tor Baval Oamra, fron Dmttt Bhaat. 

right angles with the center line of gears, so that a bevel 
protractor could then be applied on the tiack side of the 
hub of the blank to measure the angle made with It by the 
face, or. If a compound rest is used, the rest could ordinarily 
be set direct to the angle as given. 

The angle of edge is not given at all, and while this angle 
is not so important as tbe nther angles, yet It Is better to 
have something to go' by in finishing it. If measured troni 
a line at right angles with the center line of gear, this angle 
Is equal to the center angle iS or 8', respectively, (or the 
gear and pinion, as shown In Fig. 2. 

On page 62 of October Machineet It says: "Never caliper 
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9eclall7 eonatructed acrew doc. Tbe faceplate is attached 
to a dial plate B. Ptg. 1, by acrew /, Flge. 1 and 2, wUcti 
urransemeot permits adjoBtment to position for grinding 
after the reamer la dogged to the faceplate, since the open- 
ing in the faceplate Ib a Blotted hole, aa seen at I, Fig. 2. 

The faceplate Ib made to revolre freely on center /, Fig. 1, 
reatralned bj the Index pin K. vhlch la boaeed in an adjust- 
able bracket L. Figs. 1 and 2, and kept In place by a apiral 
spring. The braoket, being adjustable, bIIowb the Index plats 
to have Beveral circles of boles end permits of nearly all 
required dlTlslcma on one plate. On the Index plate shown 
In the drawing there is only erne circle, containing 12 holes. 

Ji V, Figs. 1 and 2, are pieces that have eccentric centers 
and are adjustable by the flanged screws which clamp them 
In place. It ia seldom necessary to change these centers, 
once the proper angle of clearance is found. 

The operation of this device Is aa follows: Putting the 
reamer on the centers J J' and dogging to the pin U, the 
derlce la placed between the centers of the grinding ma- 
chine and allowed to bang freely in position, and then, 
by moving the faceplate after loosening the screw I, the 
reamer Is so adjusted that the cutting edge Is on a line with 



use. This condition could have been overcome, and. In tset, 
baa been overcome by the makers; but Inasmuch ai tht 
machine in question was a combined grinder and cormvAor, 
and Involved changes between operations, it waa decided 1o 
use It solely as a cornigator and do the grinding on a sapajata 
machine, thus increasing our output more than 100 per cent 
with no additional labor cost, the proposed grinder being 
automatic in Its operations. 

Under ordinary conditions we would hardly attempt t» 
build a machine which could be bought in the open nurket, 
but in this particular case It appeared possible to dealgn a 
machine wbich would do satisfactory and rapid work at s 
cost which is far below that of standard machines of almUtr 
capacity. The drawing shows a section through the osnter 
of the wheel and bearing, and the construction la mads 
snndently clear to make it readily understood. 

The partial section of ■ the two standards repreaentod u 
carrying the spindle bearings are part of the joked eroai- 
slide of the wheel-housing, wbich has a motion at right anglM 
to that of the table carrying the revolving roll back and 
forth. There are two grinding heads on oppoaite sides of tbt 
machine, both being used for almultaneous grinding but drlvni 
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the center line x x, shown In Fig 2. 

then turned until a quarter turn Is made and the work 
brought to the wheel. Aa broad a face aa the wheel wilt allow 
should be presented to the work In order to give a smooth 
cut Holding the tool by tbe part D. a slight upand-down 
motion, together with the feed of the screw, will give the 
result shown in exaggeration In Pig. 4, where y is tbe center 
of the reamer, the center on which the device is swung, 
R the radius to wbich the work turns, and F P the arc which 
the work makes In passing the face of the wheel, 

Brooklyn, N. Y. J. R. Oobooh. 

• • • 

EMERT WHEEL HEAD FOR BOLL GRINDER. 

EAitor Machimeet: 

The design for the grinder head shown in the accompaoylug 
cut la, as yet, experimental, so far as its success is concemea, 
but It Involves some features which we believe to be novel, 
and not without possible advantages. It Is the result of a 
somewhat unsatisfactory experience with a Hour-mill roll 
grinder, which carried an overhang wheel with taper bear- 
ings, which could not be adjusted aufflclently tight to make 
» flnished surface without becoming too hot for satisfactory 



Binary Wbaal H*«d tat Roll Orlndiiia. 

The whole device is by separate friction clutch countershafts. The bored ends 
of these standards are split on one side and furnished with 
binder screws, the flnlshlng cut of the bore being taken at 
one setting with the holes slightly contracted. The alignment 
of the two holes is therefore perfect, and the ateel bearing 
plugs, carrying phosphor bronze taper bearings and closely 
fitted to their respective housings, are correspondingly 
accurate and subject to easy removal by slightly slackening 
the binder screw. These steel bearing plugs are provided with 
suitable recesses and passages for oil, and one of them has 
an annular channel at which receives the collar of tha 
adjusting screw, thus providing a cheap, but effldent adjust- 
ment. 

Tbe spindle is of tool steel, hardened end carefully ground, 
and is provided with double oil sling, tbe second one coming 
into play after adjustment for wear has possibly carried the 
first into the face of the bronie bearing. This spindle U 
a close fit in the cast-iron sleeve, which, with Its washer and 
nut, serves tbe double purpose of emery wheel holder and 
drive pulleys, the whole being finished to Insure perfect 
running balance. 
While tbe expense of this bearing is considerably in excess 
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of thOM In oommon aw. It nerertheless has Bome sdTantagas, 
Qie ImportanM of which la considerable tor the ipeelal work 
Intonded. 

The most Important point gained Is tbe 'protection of the 
bearing from dost and the protection of the wheel fron 
olL Prorleloa tor this parpose, to a still greater extent, is 
•mUt made; Imt ontll trial demonstrates othenrlse the prea- 
ent preoantlona are thought snfflclenL 

The aaae with which the wheel and spindle m»j be re- 
mored and the extreme rlgidltjr of the spindle, oomblned 
with a nnall and easiljr-adjusted bearing, would eesm veiT 
adTantageona from our limited experience. It la obTioua 
to ns that anr considerable heating in the Journals ml^t 
eanie expansion suffldent to cause the whole spindle to bind; 
bat tUa and other conticgenclea can only be In eridenoe 
throogh such experience as we hope to shorttr have at our 
dlaposaL Wii. H. Ooibcr. 

Portland, Oregon. 



to run on a sectional former, representing a little more than 
one full loop of the groore and fitted It to be moTed from 
place to place along the perlpher? of the blank aa tlta mtk 
progreeaed. By causing the table to rotate and earetolUr 
following up and down the Incline of the former, attar tlia 
manner ot a profiler, a fair Job could be made. The looatlag 
of the template, however, had to be verr carefully dono in 
order to have the groove ends match, while the neceaaary 
shifting of the clamps at the successive cuts and blocking 
up was a hazardous operation. The second cam made by 
this process was considered sufllclently good after dreasing 
with a hand file. 

Shop No. S had a lighter milling machine, with no rotary 
attachment. Their scheme was to make a flanged drum, 
turned to fill the bore ot the blank cam, and fasten theaa parts 
together with screws along with a ring having tta edge cut 
to the profile of the whole series of grooves. This drum they 
attached to the dividing head, blocked up to the neceasary 
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AN UNUSUAL JOB. 
Editor MAOHmKBT: 

Hachlnists employed In Jobbing shops are often called upon 
to display their ingenolty by devising ways and means of 
procedure that are highly Interesting. Could these be collated 
they would allord a compendium of mechanical practice of 
matarlal Interest to others ot the craft similarly situated. 

True genius is often shown in making uncommon use of 
eommon tools by resourceful masters of the craft, at once 
highly creditable to themselves and satisfactory to those more 
or less directly interested. It ie to he remembered that what 
might not be tolerated In shops given to manufacture ot 
■pedalties Is often commendable In the constructlOQ of sample 
machines and of that class of work usually taken to the Job- 
bing shop. Of such nature Is the piece shown — a plain cyl- 
inder, having a groove or sinuous channel, with regular rise 
and drop, running around its circumference. Its dlmenslonB 
are shown in the Illustration. With a special machine it 
would present little difQculty; with an ordinary shop equip- 
ment it Is not BO easy. 

The conditions with the machine it Is used upon demand 
chat the groove shall be of uniform width, that It shall be 
regularly spaced, and that the inner surfaces be smootb. 
Similar pieces have been made In four separate shops, all 
devotsd to high-grade Jobbing, only one ot which possessed 
a cam cutter, and that one not available. 

In Sbop No. 1 there Is a large, powerful milling machine, 
with rotary table attachment, and their plan was to make 
a Bpeetal butt or end mill with short teetb, Immediately back 
ot wbleh, on the shank ot the mill, they put a roller adapted 



height and used a cutter similar to the first described. Ttaey 
also removed the feed screw of the table and arranged a cord, 
pulley and weight to keep the roller In contact with the 
former, feeding by revolving the dividing head by band. Thla 
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practically transposed the milling machine Into a special cam 
cutter, which produced a good Job — barring a few "chattars" — 
but the expense of fitting amounted to quite a sum. 

In Shop No. 3 they essayed to do the Job In a latlWt fiuiast 
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lug tbe biftnk to tb.« faceplats. They llgur»d It out that as the 
rlae and drop waa regular, and that there were to be eight 
loopfl around the circumference, the motion to the catting 
tool might be Imparted by a crank, geared to turn In the 
ratio of 8 to 1 and havlDg a throw enulvalent to the mean pitch 
height of the loopa. Bj placing an arbor between the lathe 
centers having on It the driving bevel gear and arranging 
a vertical crankshaft In fastenings secured to the lathe, with 
the emaller gear thereon, and also provided with a pitman 
reaching to and aecared at the lathe carriage, the neceaeity' 
of a former was obviated. For a cutter they made a special 
milling bead, faBtened to the tool poet and capable of being 
fed In as required. Tfaey found upon trial that the speed, 
even with the back gears in and the belt on the naked shaft, 
was too high for the cutter to work sncceSBfuIly, although 
they finally succeeded In producing a fairly accurate Job. 

In Shop No. 4, profiting by the experience of their prede- 
cessors, they selected the lathe as being the most suitable 
tool, but made a mushroom-shaped casting, turned to fit the 
bore of the blank and screwed the blank to it. The bore of 
the mushroom sleeve fitted an arbor held In the lathe centers, 
but kept from turning. They drove the sleeve by r gear 
having one tooth more than another of the same diameter 
fast on the stationary arbor and arranged side by side. The 
driving pinion ran loose on a stud In the faceplate and rotated 
around the two gears, meahlng with both, and, by reason of 
the unequal number of teeth in the pair of gears, forced the 
mushroom sleeve around one tooth for each revolution of 
the lathe (sun-and-planet gearing), which was as slow as 
desired, depending upon the speed the lathe was run at 
The cutter driving and method of producing a uniform 
wave motion waa as In the preceding method, and ia clearly 
shown In the illustration. 

It is difScult to see how this process could be Improved 
by improvised methods, using ordinary shop tools; but per- 
haps other shops, should this Job fall to them, can make 
further improvements. W .B. WaLis. 

Philadelphia, Pa. 

• • •' 

ANOTHER METHOD OF HANDLING SBOMENT 

WORK IN THE PATTERN SHOP. 
Editor Hachwebv: 

In the October issue of Machinebt, Mr. J. L. Oard, In 
describing the methods of building patterns of gears, pulleys, 
etc., etates that he "puts a face-plate on the arms, builds 
between the arms, and then builds segments on each side," 
etc., and then says: "This leaves the segments between the 
arms to be finished by hand." I am aware that this Is the 
customary method, but the entire work can be dons much 
more expeditiously on the lathe and a better Job made as 
follows: 
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Build up the rim In halves. At Fig. 1 is shown the first 
half in section, the bearing being next to the wooden chuck, 
or face-plate. The inside la turned out to a template, but 
the outside diameter Is left unflalshed; this half pattern is 
then removed from the chuck. The second half rim Is shown 
at Fig. 2, unfinished, with the parting on the outside. This 
Is trued up aod the diameter D Is bored out to the same 
size as diameter C, In Fig. 1, after which a stick Is fitted 



across tightly and, while the work is revolving In the laths^ 
the center is carefully located. Then a pair of trammeli^ 
or beam compasses, are set at a radius of about M or % 
Inch less than that of the finished pattern, and this is 
used to describe a circle on the arms and also on the parting 
of the pattern. The arms are band-sawed to this line, and 
are let half way into each half rim In sockets, as shown 
In Fig. 2 at E. At this stage temporary blocks are fitted 
into these spaces B and this half is rechucked and the Inside 
tuned out It ia then removed from the chuck and the two 
half rlma are glued together with the arms glued in between, 
and when set the outdde can be turned off. A hole can be 
bored In the center of the arms and the hubs turned to fit, 
80 they will be sure to run true. 



EDQE VIEW 
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Tba JalnHn^. 

It ia but a trlfie more work to make a tongue on one half 
pattern, and a corresponding groove on the other one, as 
shown in Fig. 3 at A and at B, the round rim pattern. ThU 
prevents any tendency for the parts to slip out ol center with 
each other when they are being glued and the handscrewi 
applied. 

The method I have described prevents having the ends of 
the arms project through the rim, thus making smoother 
work and making the pattern easier to draw out of the mold. 
In many of the shops In Boston segments are aawed out of 
2 or 3-lncb stock and tongued on the circular saw, as shown 
in Fig. 4, edge view. A saw % or 3-16 inch thick is used to 
cut out the tongues In this method, which saves many glued 
joints. These need thick glue in order to get them together 
easily, and It Is a vwd plan to leave a projection at the 
ends of the segments, as shown In Fig. 6, so that they can 
be clamped up tightly with handacrews, 

A thin ring might be made of a single thickness, tongued, 
as shown In Pig. 6, or a stronger Job could be made by using 
a scarfed Joint, as shown In Fig. 7, edge view, which is thor> 
ougbly glued and clamped together. This latter kind of a 
Joint is frequently used on stove patterns which are often only 
I-IO Inch in thickness. W. A. Svivcam. 

Reading, Uass, 

• • • 

GRINDING DRILLS. 
Editor liAcmNEBT: 

I have noticed the item on wet vs. dry drill grinding pub- 
lished In your October number', under the heading "Items of 
Mechanical Interest" and am Induced to give my little experi- 
ence In that line. 

It Is true, of course, that wet grinding is better adapted to 
large drills than to the small alzea, for the reasons given is 
the item, and also because In grinding a small drill the time 
saved by being able to grind more rapidly Is again lost In 
wiping the drill and also one's hands. 

Regarding the selection of the proper emery wheels, I have 
found this to be practically Impossible on account of the 
great variation In size of the drills ground on the same 
wheel. Suppose, for Instance, a drill grinder with a capacity 
of 14 to S'A inches to be installed In a shop. What grade 
and hardness of wheel should be used on that machine? Ask 
the mechanicB who grind their drills on It The man at the 
radial drill will want about grade 46 and medium bardnen; 
the man at the sensitive drill, about grade 70 and a harder 
wheel. 

Here we have to compromlae; but allow me to state that 
it Is much easier to get a wheel too fine and hard than too 
soft and coarse, becauBe a little roughness at the cutting 
edge is far less objectionable than to have the temper drawn 
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a.t that point. It frequently' happens, after grinding a drill, 
that the edge appears to be unharmed; but when the thla 
ragged burr la removed a very perceptible blue can be detected 
vrith a magnifying glass. Such a drill loses Us valuable Ini- 
tial flharpnees as soon as It commences cutting. 

The grade of emery In the wheel also Is not so Important 
a factor aa the hardoeea of the bond. A hard, coarse-grained 
wheel win glaze over and heat the drill much more than a 
less hard and liner wheel. 1 have frequently ground a No. 60 
drill on a medium hard wheel made of No. 46 emery, with 
very good results, but cB.re must be taken to move the drill 
holder very slowly bo as to obtain a smooth "grind." 

I have alluded only to drill grinding on the machines built 
for that purpose, as now these are (or should be) used in 
nearly all shops — especially since the many adjuetmenta 
which it was necessary to make In the older machine are not 
required in the latest of these, and drills ground thereon are 
not only ground in less time but also do more and better 
work than the average hand-ground drills. But to success- 
fully grind drills on these machines requires common sense, 
as does anything else around the shop, for these machines 
cftitnot, any more than others, be made "foolproof." It must 
be borne In mind that when grinding a drill by hand It Is 
yieldingly held and the pressure exerted against the wheel 
ifl felt by the operator, whereas in a drill grinder the machine 
tabes all the strain and the operator does not feel it and Is 
tempted to grind heavier than Is good for the drill. The best 
way is to grind olF the bulk of the metal by rather quick 
oedllation of the drill, so as to reduce the danger of drawing 
the temper, and then to finieh with two or three slow move- 
mentfl, to obtain a true "grind." DanxGKiNDEB. 

• * * 

A TIME-SAVING METHOD OF FINISHING NUTS. 
Editor Uachikebt: 

We had a ]ob In the shop a while ago, which I think will 
be interesting to readers of Machinebt because of the time 
saved in doing It We had about 3E0 nuts, similar to the 
sketch. Fig. 1, which were for truing devices for grindstones. 
They had to be turned and rounded over on the end, ae 
Indicated by the heavy lines in the sketch. In the regular 
way the not would have had to be put on and taken oft the 
nDt-arbor three times, thus Involving considerable waste 
of time. The foreman did not like this idea, so he tried the 
following scheme which worked very succeasfully, finishing 
« nut at one setting. 
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We used a Hendey-Norton lathe with the taper attach- 
ment, the nuts having been tapped and faced on a screw 
machine. I got a tap bolt and clamped two Armstrong tool- 
holders In the tool-post rest, then ground and set the tools 
so that they would turn both diameters at the same time, 
and then set the thread atop. The tool that turned the small 
diameter was ground nearly square so that when It came 
op to the sbonlder I could pull out and feed In until it 
brought ap on the thread atop, thus getting a square shoulder. 
For ronnding over the opposite ends an attachment was 
devised for use with the compound rest. The taper attach- 
ment on the cros»-feed cover. Fig. 2, was first taken off, and 
then a east-iron blank was taken and a hole bored in Its 
center to fit the tit on the compound tool-post rest, as shown 
at H, Fig. 8. It was then put on an arbor and squared until 
about % inch thick and turned to about the diameter of the 
graduated part of the compound rest, after which It was 
placed In a shaper and clearance-ptaned off, as shown at C, 
Fig. Z. Tb« taper attachment. Fig. 2, was then placed on the 



blank and the holes Rr laid out, drilled and coanteTbortd 
BO we could use the same screws again. Then the blank 
was screwed on the cover, and the compound rest laid In 
and holes laid out for clamp bolts. The blank was then 
again taken out and boles were drilled and tapped, as shown 
at D D, Fig. 3, and the whole thing was put together again. 
A toot post was put in the compound rest and a roundlng- 
over tool turned upside down in the tool post, and then 
all we bod to do was to feed in the roundtng-over tool from 
the back, thus finishing the nuts at one setting and saving 
at least two-thirds time. A Rkaoib. 

• • • 

SUPPORT FOB BORING MILL TABLE. 
During a recent visit to the shops of Mackintosh, Hemp- 
hill A Co., Pittsburg, Pa., a large boring mill was noticed 
which had a rather unusual form of support for the table. 
The mill in question has an extreme capacity of 86 feet when 
the housings are set back to the limit, but It la rarely need 
on work larger than SO feet in diameter. Some of the work 
bored and turned on it is very heavy. A heavy stepped nickel- 
steel gear for a rolling mill was on the table at the time of 
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our call which weighed about 30 tons, and work much heavier 
than this is often carried. One instance was quoted where 
two flywheels, each weighing 90 tons and 30 feet in diameter, 
were turned. Aa the milt la of a pattern much lighter than 
would now be built for an equal capacity, it is not Btrang* 
that the supports provided for the table for comparatively 
light work have been found inadequate for heavy work, and 
something more durable substituted. At present the table is 
supported by eight slippers, such as shown in the cut The 
socket A Is bolted to the periphery of the table, which carries 
the slipper C in which is mounted a wooden block B. Between 
the wooden block and the track O there is Interposed a piece 
of fiber for a sole. The adjustment of each of the ahoes is 
made by the key B, which Is held by the setscrew D. The 
arrangement is said to be satisfactory, which is saying a 
good deal, considering the severe tests to which It has been 

put • 

• * • 

Warren E. Willis, Harrisburg, Fa., writes us that he has 
working drawings of the devices for relieving milling cut- 
ters described In the October number of MACHmEST. These 
devices are applicable to any engine lathe, and prints of 
the drawings can be furnished to any desiring them. In 
his article on Cellulose Machines, published in the Sep- 
tember, 1901, issue, Mr. Willis tells us that he Inadvert- 
ently omitted to mention that the credit of the Invention 
of this macUne should l>e given to Mr. Qeorge R. Sherwood, 

of Kearney, Neb. 

■ • ■ 

Experiments made to determine the lose ensuing by expos- 
ing coal to the weather, unprotected in any way, show, con- 
trary to general belief, that it Is very small. There was a 
gain in the amount of oxygen but a loss of carbon, hydrogen 
and nitrogen; the loss of calorific power waa vVV^jX. 
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NEW TOOLS OF THE MONTH. 



midar UiU h&ailliis are ltst«<l new nachlDe luid amttll tools 

wtaen tbey are brouffbt out. Mo tools or appUanoea ara 

(la«crlb*d unlaaa tbny arn titrlcUy nuw and no deacrti^ 

Uooa ara lOBertad Tor adTorllotng oonsiaeratioiia. 

Maoulfcoturere will find It to their advantage 

to notlfj' ua wlion tb«T brinji out n«ir 

produoWi a« tbst th«y ma? b« r«pr»- 

■•Dtad 1q tMa dep«,rtment. 

Fay A 8cott. Dexter. Me., are reinoiletiDK thetr line of engine 
lAt^«s, their 32-liich Inthe being eo far ttae last one cbang«<I 
0T«r. The bed hne been made dooper and boavler and U 
moaated on cabinet leg* of neat deslcn. Tbe beadstock baa 
1)MD RtT«ngtben«d and Improved by a larg«r spindla and 
Urger bearlnga. Tbe new carriage Is made very wide, Ib pro- 
vided wltb RenerouB bearing surface on the V'a and U strcaglr 
rclnforcd tn tbo waist. The tallHtock Is pr«vld«d wltb a 
plDlon for moving It easily along tbe bed. Tbe center reel 
has alBQ been redesigned to be a Dttlng accompanlmeat to tlie 
rom&inder of tbe siachlne. 

The two-spindte drill built by ibe Geo. Bumbam Comtnany. 
Worc«flt«r, Maas., described to the Jur«, 1901, l«su«. Is now 
raadc of the eamo dcvtgn with from five to Xcn spindles, &» 
may be required. This tool Is a senKltlve drill wltb Inde- 
pendent drlre tor each spindle and la provided wIUi aato- 
maUc feed for each. If deslr«d. The fettture of tbe tool Is tliat 
tio qnarter-twlat bolta are used, the b«1ttnf being direct be- 
tween tbe conea. Tbe cone Eplndlos drlvias the drill eplndlca 
are all driven by one borlionlal abaft througb bevel gears. 
One gear of each pair ot bevels le a fiber gear which reduoee 
the noise to a mlnlmnm. The horlsonial shaft Is provided 
wltb n tigfat and Ioorb pulley for ttae belt from tbe counter- 
NbatL 

lUP&OVBD BORING MILL TABLB CHUCK. 

A cbook adapted to heavy work and especially for boring 
machines has been derlgsed and la being placed on tbe 
market \iy Ibe D. B. 'YS'blton Machine Company. New Loadon, 
Conn. An Important feature of tbe chuck Is that tbe mecb- 
aoism is inclosed so that dirt and chips are excluded from 
ibe working parts, which Is most desirable en a vertical 
spindle machine. The Jaws are both universal and Inds- 
pendent In movomeaL The screw giving the indepeadeat 
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otovement to the sliders, baa multiple thrust shoulders (four 
In all), which divide tbe thrust and thus reduce the end 
w«ar to A minimum. Tbe adjustable Jaws are roverelble on 
tbe slideni and may Im clamped In any position In their 
length or may be removed entirely. The preferred construc- 
tion of tbcee chucks tor boring mills Is that of mouDUns 
them on a Oaaxe which forms an enlarged part of the ma- 
chine epindle. In tbiR manner tbe stlfleet possible drive Is 
acQulred. 

IMPBOVBMBNTS IN DBBSBB. HDBLl^B ft CO, 81X-FOOT 
RADIAL DRltX. 
Id tbe May, IMl, Issue one of tbe new line of radial drills 
built by Dresea. Mueller ft Co.. Clnclanatl. Ohio, waa Illus- 
trated and deicrlbed. The niarhln<> shown herevrith la sub- 
Htantlslly the eame tool, ibv coiintrunlnn of the column and 
driving mechanism being unaltered, tbe changes being in 



tlw bsad. Ib tbe improved drill the splndio speeds an 
chaaged by shifting tbe knurled sleeve A, which may be dosr 
with the machine running. By moving tbe knobbed bandit 
B up or down, the food is dlsengagftd or eogagcd. Wli«a tbt 
feed Is to be thrown out automatically, tbs dog D Is aat it 
a point on the spindle sleeve corresponding to that at which 
the feed la to stop. When tbo desired point la reacbad Iks 
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dog has thrown ttae knobbed lever upward at Its outer' 
and has thus stopped the toed. Bach of the four handles «( 
tbe pilot wheel disengages the clutch between ttic power and 
hand feed, so that tbe spindle may be quickly returned to 
Its upper poRition by the name pilot wheel. The splndls !■ 
counterbalanced by a guided weight and the bead Is moved 
on the radial arm by a spiral pinion. 

HAND BORE KBVSBATZR. 
The machine sbown In tbe lllUKtration la a hand bois 
keyseatcr made by John T, Burr A Sod. Kent Avenue asd 
South Sixth S(r«ei. Brooklyn, N. Y. It is designed for cal- 
Ung straight and taper keyseats In pulley hubs up to IH 
Inches wide and 12 Inches long. The machine, wblcb. as lu 
name Implies. Is dcnigned for imnd power, is mounted oa s 
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podesLal for ordinary work. For heavy work It Is rsowvsd 
from the pedeflt&I and directly attached to tbe pisca to I* 
keyseated. Since the machine la chucked to th« bar* sad 
not to the face of th« hubn, the latter need not be teeel 
Tbe work Is mounted on the mandrels shown In tbe tM, 
which have ttroovee cut longltudlnaliy for th« reclprocatllf 
cutter bur. The cutter is thus backed up in the moat 
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rack Rt tbe back of tbe macblnfl the lerer la tree to more 
up or down with the eliding block or ldler& It can then 
be almoit Instantlr pushed into engagement with the hooked 
rack and pressed down to get the desired tension on the 
belt, and the email pawl then pressed Into the side rack to 
■eevre the lever in podtlon. 

For releasing the lever, when It ia desired to change the 
position of the cotter spindle, the lever E Is pressed down till 
the pawl can be released and the lever then pulled out of 
engagement with the rack at back. 

Tbe cutter bead Is provided with back gears, and the 
arrangement of the parts and the method of driving are 
atieh that speeds varying from 30 revolutions of the cntter 
spindle for heavy work, to 1,600 or 2,000 for light cuts, with 
small diameters of cutters, are obtained. Tbe spindle Is 
boUow, and has a draw-In spindle for holding milling cutters 
or spring collets, this arrangement doing away with the nocee- 
sltj for driving taper collets in or oat of tbe spindle. The 
tact that the cutter bead is on a elide which moves out 
or In makes It possible to uee the cutter inserted In the end 
of the spindle and close to the point of support for nearlr 
all work. In case, however, an outer support should be de- 
sired where an unusually long cutter le used or where lor any 
reason It might be desirable to employ an arbor, there is 
an overhanging arm provided, as in Pig. 2. Fig. 3 shows 
the cutter head at an angle, and this feature of the machine 
which enables tbe bead to be set at any desired angle enables 
a large class of work to be done with a common end and 
aide mill, which would ordinarily require an angle mtlL 

The machine Is solidly built, weighing 1,900 pounds, and Is 
known as the No. 1 Van Norman duplex milling machine. 
Tbe movement of the slides Is as follows: Longitudinal feed 
of table, 22 inches; crdssfeed In and out from tbe column, 
8% Inches; vertical movement, 19 Incbes; movement of ram, 
9 Inchee. The company are preparing full universal centers 
(or all kinds of index milling, spiral cuttings, etc., these parts 
being constructed so they can be operated on the regular 
machines without swlvellng the saddles of the machine. 

• • « 

HOW AND WHY. 



A DBPABTUBNT HTniNDBD TO CONTAIN COBBBOT AN- 

BWBBS TO PRAOTIOAL QtTBSTIONS OF 

OBNBKAIj INTBBBST. 

Qtn all details and name and address. Tbe latter are tor our 

own oonvenlenoe and will not tw published 

The lollowlng inquiries have been received from different 
readers, and as they can undoubtedly be answered more fully 
by those who have special experience In these various lines 
of work than we could answer ourselves, we will submit tbem 
to our readers and trust that tbose who can do so will give 
the deeired Information. The questions are as follows: 

F. F. K.: How are the teeth In back-saw bUdes made? 



J. H. C. (Bngland): Please give me directions or a receipt 
(or hardening twist drills. We have our own method for 
doing this but unfortunately find that sometlmee tbe drills 
will not stand np to their work. 



W. W. U.: How can I rig up an engine lathe to cut a groove 
In a cylindrical cam. It is to be a regular motion cam with 
tbe groove turned on the surface of a cylinder. Tbe groove 
mnst be square with the surface, or. In other words, the same 
as a square thread: but It must be right-handed half way 
around, and left-handed on tbe other half of the cylinder — 
the pitch being 1^ inch. I would like to be able to make 
a fixture to go on the lathe, without a great deal of expense. 



C. L.: Please inform me how 1 can turn up circular-form- 
ing cutters from % Inch to 1^ Inch face and get a smooth 
enrtace. I make my master tools very carefully but have 
some difflenlty in getting them to cut. They will cut all 
right for a while and then refuse to cut, simply bumlsbing 
tbe steel. I use good lard oil, but still am not succeesful. 
The cttttera are 2 inches in diameter and have a H-inch hole 
with left-band thread. 

tif the machine le not etlft enough to hold the cutting tool 
up to Its work there Is likely to be trouble such as you outline. 
Alao If the steel need In tbe cutter is not suitable tbe edge 
may wear oft, destroying the clearance. Aa you have doubt- 



less looked out for these features we would like to have our 
readers give tbelr experience. We will also refer you to Hr. 
Woodworth'a article on tbe first page of tbis number, In which 
an effective type of forming tool la described, and to page 88 
of the October, 1900, number of Machihebt, which contains a 
little Information about the subject — lEoiroa.] 



ID. A. E.: I am making a steel T-square, using band etael 
for the blade, which is 2% inches wide and S teat long. I 
would like to know how to bronse it to prevent rusting, mil 
It be necessary to grind and flnisb tbe faces before broulngT 

A. — ^A rust-resisting black bronse le said to be produced by 
a mixture of potaeelum sulphide, 1 part; ferric chloride, 10 
parte; and water, 200 parts. Tbe article to be bronsed la 
dipped In the solution and dried as many tlmea as may be 
necessary to produce the color and depth of bronilng declred. 
Tbe blade may be given a lustrous black color which will 
resist rust to quite a degree by Immersing it In a hot mix- 
ture of 1 part black oxide of manganese and 10 parts salt- 
peter. In either case tbe blade should be brightly finished and 
perfectly free from grease or the perspiration of tbe hands. 
A patented process tor making ateel and iron ruat-realstlng 
consists essentially In heating the parts to a red-hot tempera- 
ture In the presence of steam. The result la a hlue-black 
surface that resists rust to a most remarkable degree. 



11. 0. O. M.: I would like to know how cold-rolled steel 
Is blued such as that from which buttons are made. le It 
done by acidsT 

A. — We are not familiar with the work to which yon refer, 
so cannot say how tbe buttons are blued. In general, however, 
email steel and Iron pieces are blued by heating them In sand, 
wood ashes, or powdered charcoal. An Iron vessel is ueed to 
bold tbe articles and Is heated over an open fire. The mixture 
of Band and plecee to be blued is stirred until the deeired 
color is obtained. Sand gives a light blue and charcoal a 
dark blue. It is probable that the buttons to which yon refer 
are treated In eome way which will make them rust-proof, 
which Is not a characteristic or ordinary bluing, although arti- 
cles thus treated do not rust so readily as when left bright. 
Read answer to Question 10. 



12. A. D. M.; When tempering steel after hardening la It 
better to draw the temper by dipping in linseed oil and draw- 
ing over the fire, or by placing the articles on a piece of hot 
iron? 

A. — Articles of tbin material, like springe, which require 
a spring temper, are frequently treated by dipping In oil 
and then burning off the oil over a fire. Blacksmiths adopt 
this method Instead of trying to temper by watching tbe 
color, as it Is found that It subjects the piece to Just about 
enough beat to produce the desired results. In tbe case of 
thicker pieces, however, like tools. It is much better to use 
the hot iron and watch the color. The temper can thus be 
drawn to Just the point desired and the steel will be tem- 
pered more uniformly both on tbe outside and inside than 
when tbe other method Is used. 



13. F. A. R.: According to the formulas for calculating the 
power of belting the arc of contact is taken as a factor, and 
In tbe case of a belt runnrng over a very large pulley and a 
very small one — eay, 48 Inches and 8 laches respectively — 
tbe supposition Is that the larger pulley will hold the belt 
while It slipped on the smaller one. In practice, however, 
I find this to be different. In nearly all cases the belt aeems 
to slip on tbe larger pulley. Why is this? 

A.^It le possible that In the cases that you have obeerved 
the surfaces of the smaller pulleys have been rougher than 
those of tbe larger pulleys, or have been of different material. 
Our experience is that tbe belt will ordinarily slip on the 
smaller pulley. This Is certainly the case on the driving 
cones of machine tools, and If It were not the case the remedy 
for a slipping belt would naturally be to adopt smaller Instead 
of larger pulleys, which manifestly Is contrary to experience. 
It Is well known, moreover, that Increasing the arc of con- 
tact by a hinder pulley tends to prevent slipping, which la alao 
contrary to the Instances that you have observed. 

• * • 

Tbe first Issue of the American Blacksmith, publlsbed at 
Buffalo, N. Y., hae been received. It Is a practical publication 
for blacksmiths and is well worthy of their sugv^C 
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6. Ample welsht. or ratber mass, so as to abiiorb vibra- 
tion* »□(] pormlt B«ciinite iinil nictily flalslieil work to be 
doi)«. 

In FIs. T Is tbe mscblne uMmbled. showlnK an BUXlUary 
Ubio atuebmont provided with n. longttudlnal leror maT«- 
menl, and a iranBverse Kr«ir adjustment. 



£ 



sunder whtch Is adapted to wel srlndtDC Tbe OKitor 
mouDtwl OD iho same splnille wlib tbe srlndlns wbeeL. 
the eoonecUoti 1b direct witbout belting And U Incl&sed In 
dnat-proof cas^. It Is com poutid- wound and ll« atarUns-twi b 
conv«nl«ntly located in tb« column of tbo tiuchin*. Tba 
rrlndlng irhe«) Is Bupnlled with water hy s osatzlfusftl pomp 
and tbe whole gn'mdlng rac« Is flooded with irattr M tbat 
there is little pviaibility ot drawing th« temper of a drill 
with onllnary cstre, even when Krlndlng heavily. The water 
from the wheel hood la r«tiim(id to tbo tank by a. rubber 
pipe. The tnnJc ban a seuUus vpace Into wblcb tbe frtaA- 



Lj-" 



ng. 7. BidbIi aumic* Orinttar. 

FiR- 8 slvea a secllon ihrouKh the head. and. together wltb 
Fig. 9, shows bow rcqulrctnents one, two and four wore 
fulfilled. The beartnfs are babbtited and have olltng ringa. 
The front bearing la tap«r«d to compensate for wear and tbi 
thrust adjustment Is accompllsfacd In an unusual way. 

It was desired to have a minimum overhang, so (he nut 



nc, a. SwIMa iltrouah Iiaad. 

and eoliar were therefore made quite thin. The nut has 
elffbt radial keywaye, one of which fits over a radial key on 
tho collar, and ibli key also extends Inwardly Into a kay- 
way In the spindle. The nut le thus positively prevented 
from turning iind does not depend upon friction. 



rif. 9. SpladU kad TUraat BnnnB. 

Requirement two Is met by mounting the emery wheels 
on snmll arbors harlns taper shanks Atllng; Into a taper 
■ockat In the splndlo. Requirement tbrf<e Is met by having 
the knee counterbalanced by a welgbt within the column, by 
using a quick-acting cam clamp, and by having the Hne adjust- 
msnt mado by a screw and large handwheel. 

BLBCTEUCALXT-DRIVEN YANKEE DRILL OfUNDBR. 
The Wllmartb A Uornum Co., Grand Rnplda, Mich, have 
brougbt out an electrlcally-drtven model ot the Yankee drill 




Pig- lO, aiaoirlDikllf OrtvaB Orisdar. 

Ids debris i5ettl«s before tbe water la u);alu drawn Into 
pump. The bearings are protected from wet and grit to tbat 
tbe life ot the machine should bo u long aa a dry Bria4er 
wltb the ailviinta«e uf Uolug better and faster work. Tbe 
machine bus a capacity for twist drills from Vi "icb to 1% 
Inches and wolgha complete nbout SOO pounds. The aisall 
nntount of water whlc^b trickles down the bottom of the Vm 
Is also returned to the tank by a rubber pipe attached to tb* 
lower end. 

08TER PIPS MACBtKB. 
The pipe machine. tlKB. ll and t::. Is designed for euttlat 
and thrcadlnK 1-lnch and 6 Inch plpo. It is set on a heavy baM 
which Is ot such a height that tbe center of the pipe comae 
about 30 inches from tbe floor. This height makes tbe baa- 
dlJng of tbe larger alios of pipe easier than If either higher 
or lower. The baat carries an oil tank from which the oU 
la pumped on to the dies or cuttlngoff tool when In BM> 
The oil tank Is provided with a drulnnge ci>ck for conTsa- 
lence In cleaning. The vise hokllng the pipe la of origWal 
design, the object belnK to clamp tbe pipe without great 
effort on the iiart of tbe operator and to center the pllit 
absolutely accurate wltb tbe dl«i Id order to ibvure perfMt 
threading. The vise carrying ibe pipe Is fed torward U 
the dies br a raok and pinion driven by a handwhe«l. TM 
die bead Is of tbe Oater Btandard form, tbe dies being ranor- 
able outwardly through Iho hi'ml. whk-U makes ebnnglng for 
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iQt sites or for bUok dies wben culling olF. convenleot. 

atUos-off U»l la operated br a BtAr-wbe«l mounted od 

l« b«a<1. Bf tbis arTBOsemcnt a Bmootb and powerful 

U obtained whicb «nabl«« tho piito to b« cut off rapldtr 




rtth an antlre absence of burr, and wltbout destructive 
DO lb« cuttlDK tool. Tbe ccarlns Is cntlrolr incloBod, 
ig Ibe tool a tate one Tor g«aeral uh«. Tbe total nelgbt 
I BiacbiDO Itt 1,300 pounds. 



I 



NEW WOBGBSTBB DRILL OBINDSB. 

'sBbburn abopa of tbe Worcester Polrtecbnlc Instl- 
KTorcetur, Maw-, txbiblted at tbe Pnit-ATncrlcan Exposl- 
1 new model of their drill grinder which Ib peculiarly 
Bd to wet grinding. As sbown In the cut of tb« trot 




r, Ibe drill bolder It inclined to tbe face of thft grlDdlng 

to that tbe sbank of the drill Is higher than lu point. 
1 of applying water to tbe wbe«I It la applied to tbe 
tsalf. from vrhonce It runs to the face of the wb«el. 
nter floodt the drill point beforo nc<iulring the Telocity 

revolring wheel, conaequently has much more cooling 
JiaQ wbon spattered on tbe drill point from tbe wheel 

usual manner. As tbe water acquiree the velocity ot 
leel It la Ihrown by centrlfuKsl force Into a r otr rolr 
td to the upper mrt of tbe wbt^^l cafte. From wtamea II 
flomi down onto tbe drill. In thia way tbe use of a 

wlih Us attendant troubles, la avoided. 



The drill bolder correctly holds drills from 'A locb to i% 
Inches In diameter without maklnn any preliminary adjaat- 
moot whatever. Any 
drill between the limits 
of dlamuter mentioned 
may ba laid In tbe bold- 
er without adjuallng 
It to tbe diameter or 
lengtb. A new form of 
Up r*it automatically 
determines the exact 
position of tbe drill 
point relative to tbe 
grinding wheel. Irre- 
6poctlT« of tba drlli'B 
diameter or leogtb. A 
toot stop Is provided far 
grinding Sat and Irreg- 
ularly-Bbaped drills. 

The sun* modsl U 
made for dry grinding 
and driven by an air 
motor placed In tbe baae 
of the machine. When 
tbe machine Is thu« 
driven, advantage Is 
taken of tbe exhaust 
from tbe motor for cool- 
ing tbe drill points, A 
bench slie of the dry 
grlnillnf! machine In tba 
new model Is also built, 
wblcb Is adapted to 
drills ranging from % 
Inch In diameter down 
to tbe amailest In ose. 
This model alao balds 
the drlllD Hiitomntlcally in (he drill holder, the same as In tbe 
larger alzea. Tbe bolder Is also provided with the micrometer 
feed for adTsnclng the drill bolder to the face of tbe grinding 

WbMl. 

TH8 FARWBLLDRtLLOBINDBS. 

The efficiency of a milling cutter depends on the sharpness 

of Ita teeth. To ninke each tooih do lis full sbare ot tbe 

work. It must not ocly be ebarp. but all must be of the san* 

radial distance from the ro-nii>r. The surest manner of get- 




W. IS. wmOrtliona««r. 




n«, 14, 0>ll«r OrlBtfvc (w n»Ii«r HUtlBC AlWskinwDl. 

ting tbls condition la lo grind the cutters os tbe work arbor, 
ror grinding rallling cutters tn working position tbe Adams 
Company. Dubuque. Iowa, make a cutter grinder which is 
particularly adapted to grlndlDg the cuttera ot v^« ^%;rw*f&. 
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mllUng macliliie tor Iron placere, made by them. The grinder 
has a base which Is clamped to the tabte of the machine. 
The wheel Is drlvea by a round belt either Trom the miUlng 
countershaft, or, preferably, from a separate countershaft. 
The grinding wheel may be swlveled to grind the sides and 
face of any straight tooth cutter without remoTing the 
cutter from the spindle. The grinder spindle takes % z S-inch 
wheels with %-lnch hole. It has an end adjustment by hand 
of 2 Inches and by screw of 1^ Inches. The total weight of 
the grinder is 60 pounds. 



"A. rolllDg stone gathers no moss" may he a safe motto for 
wme people to heed, but the mechanic who never bestirs him- 
self from one shop, is quite certain to gather more "moss" 
tlian experience as was aptiy put by a writer In Machihxbt 
some years ago. A Basuto saying is the converse of the old 
proverb quoted, being "A sitting hea never gets fat" There 
is nothing like getting into a new atmosphere to sharpen the 
wits and awaken self-reliance. If a man has the stuff In him. 
It win come to the surface and he will be the better for 
occasional changes from shop to shop as he will add to hia 
■tore of shop lore In each place. If, however, he Is not of a 
progressive nature, he had better stay in one place, alnce 
roving nil only be likely to cause htm to develop Into a 

tramp. 

• • • 

FBESH FROM THE PRESS. 

HscHAKicAi. DaiwiHa. By F. W, Bartlett, Ilea tenant-commander, 
U. S. S. Published by John Wiley t Sou, Kew York. 168 8T9 
pscei : llliutrat«d. Price (8. 

There are so roaor teitbooki apon mechanical drawing that there 
hardlT Hema to be need for ■□other one- What 1* perhapa > reason- 
able «zci)M In this case, hiwever. Is that this book Is wrttten for the 
nae of nava) cadets at the i;. B. Naval Academy, and ao coven the 
Standard methods used bj the Navy Department In so far as la pos- 
sible la a textbook. The drawings referred to for the general Inatmc- 
Uon are those of the Bnreau of Bteam Enstneerlng of the Navy 
Department, and the methode of that burean have been followed. The 
book does not go deeply into descriptive geometry. It treats oa th* 
ass of the Inatramenta, lettering, the vartona coDventloDalltlea of 
working drawings, and gives dtrecHons tor drawing the practice sheets 
reqnlred Id the oarse. There are directions for freehand sketching, 
and there Is s chapter upon working drawings In which some of the 
more practical features are considered. The book Is a thoroogbly 
practical treatise on working drawings and will be preferred by many 
because of the standard methods tangbt. 

ADVERTISINa LITERATURE. 

We have received the following catalognea and trade circulars : 

The Fba.vklin Machiks Wobks. Philadelphia, Pa. Illastrated cata- 
logne of horlEontal boring machines, milling mschmea and cold saw 
eattlng-olT macblnei. 

Tub Kbvbtom Drop Poboi Works, Philadelphia, Pa. Clrcnlar of a 
■afety ahackle book for use on cranea, etc., which doea away with 
accidents from slipping or breaking of the book. 

Th« Btow Flexible 8h.(ft Co., Philadelphia, Pa. Illnetrated clr- 
cnlar of electric porlable drills and varloua other portable tools for 
drilling, tapping, grinding, etc. 

Th« Franklin I*<irtatilr Craxb ft IIoiht Cn., Franklin, Pa. Cir- 
cular of small portable ciane dPnl^ed to be transported to any part of 
the shop, [or handling caaClniiB of small and medium stse. 

The Pattbkbon Tool A Suppi-t Co., Dayton. O., are now building 
their "CbBllenge" power hack san so that it will handle 12-lnch T 
beams and cbanaels. Tbey are also selling a 4-lDch machine. 

WiLLitu 0. I.B Count, South Norwalk, Conn. Price list of machin- 
ists' toots, which Include lathe doga, clamps of various styles, expand- 
ing mandrels, adjustable blocking and jack screws for use on the 
planer, drill press, etc. 

Tbb R, W. Bi.isa Co., Brooklyn. N. T. Catalogne of drawing presses 
and apinnlDg lathes. The largest of these Is the Bliss toggle-joint 
press, which [n fnr the beavlest class of drawn sheet metaj work. A 
great many Intermediate and small size preasea are also shown. 

The TiirnsTON Mro. Co., Providence, R. I. Illustrsted circular of 
BiHrcial machines (or Jewelers' and diemakera' use. Tbese Include an 
Inverted milling macnine for blanking and trimming dies, s filing 
machine for work done upon dies, a price list of metal lawa, milling 
cutters, etc 

A. I,. IlEXDBHRB'a ftONn. Wilmington. Del. Catalogue of hydraulic 
Jacks and bolli-rmnkera' speclaltlcB. suf^h an tube expandera, iteel screw 
punches, bydranllc punches, hydraulic jBi-ke and pressure pumpa. Also 
a circular uf malleable Iron ptpe vises. 

Tub Washuurn Shoi'S. Worcester. Mass. Supplementary catalogue 
of the Worcester drill crlnders. In which are Illustrated a few of the 
more recent mafhlnes. Including the wet grinders. At the back of the 
catalogue Is a complete tabulated list of tnelr full line of machines. 

PooTB. RrBT * Co.. Cleveland. O. Illustrated catalogue of multiple 
spindle drills. Several now types of these mBchlnea have been brought 
)nt re'^fntly. Of these may be mentioned ■ new universally adjustanle 
automatic mnlliple spindle drill, as representing one of the latest 
dcsltcns for mnnufarturlng purposes. 

Thk PiiEKTK'B liBin. CO., Worccster, Mass. A neatly Illustrated 

Kmphlet entldPd "Our Shopa and Bome of the Products.'* This book- 
I'ontalUK no deRerl[ittve matter htit a sood Idpa of the extent of the 
worka and the variety and charaeter of the drtlln and lathes manufac- 
tured i-an be obtained tr»m the lllustratl'mR. There Is a view at tbelr 
Pan-American exhibit and nearly all of the machines Illustrated are 
electrically driven. 

The B. F. STrnTBVANT Co.. noaton. Mbhb. Catalofiue No. 117 of the 
Btnrtevant electric motors. KPneratora. and generating seta. In the 
IntrodJictlon It Is 8'ot<'d that this comrnnv have patents for over 100 
sises and tvpcH of engines and that thelv motor and generator designs 
■re made In <'orrc»pondlne1v eicat varletv. The catalogue Is In the 
■■ualty attrarttve t>ty1e of those issued by this company, we have also 



CONTENTS FOR NOVEMBBfi. 

Tools for Machining Pulleys. Jos. V. Woodworth 

Detail Sketches of Tools snd Piiturea for use In the Turret Lalbt. 
Novel TraveliDg Arrangement 

Part of the Side of the Shop can be Moved to Enable Iha Cranati 

Pass Outside. 

New Shops of the C. R. of N. J 

New Remontoir Clock 

. A Clock Mechanism having New Peatnrei of IntMeat to the Ds 
signers of Pine Machinery. 

Two Miles a Minute 

Working Drawings. — 2 

Hints upon Reading and Making Working Draw Inga.— The Cm 

ventlonallties Uted. 

Standardization of Extra Heavy Flai^es 

A Machine Shop "Bakery" 

A Special Milling Machine. Fred J. Bryon 

A Novel Electric Lighting Plant for the BxplorlBK SUt 

"Discovery" 

Editorial 

Proposed locressc in A. S. M. B Dues. 

Notes and Comment 

Spiral Gearing Helps. E. M. Witlsun 

Standard Roller Chains • 

Letters upon Practical Subjects ,. 

Cutting a L,arge Rack.— Gear Patterns and Blanks; Collpeilai 
Work while In Mniion.— Backing-uR Device for the Grlndar.- 
Emery Wheel Head for the Grinder— An Unusoal lob.— ABMfaai 
Method of Handling Segment Wort in the Pattern ShPp.— Grind 
Ing Drills.— Facing Cotter Grinding Pijiture.— A lime.Mvia| 
Method of Finishing Nuts 

The Van Norman Duplex Milling Machine 

How and Why 

lo -To bronze a »teel T-square lo prevent rusting.) 'ii.— To Ua 
cold rolled steel, ii— Drawing temper of hardened ktceL i>- 
Relacion of arc of contact (o power of belting. 

New Tools of the Month 



received catalogue No. 118 of the ateam and hot blaat haatlaf 
drying apparatua. 

Hauuacueb, Bchlbuubb ft Co., 209 Bowery, Hew Tort. Catal 
of tool outfltB for home nae. This la one of tha moat attractive I 
loguea recently Issued. In it are listed a large nnmbar of ontll 
tools Intended for those who wish to have a good assartnwnt at J 
at band for such work as Is ordinarily done abont tba hooas. 1 
outUts cost from SS to |85 each, the more expensive ones laela 
a work bench and cabinet. Sven the cbeapeat ontOta, howavw, 
contained In a caae where the tools can be kept togethar. 

Thb American ScaooL of CoBBBSPONOKKca, Boston, Uass. H 
book of the technical correspondence courses In electrlcot, naehai 
stationary, marine and locomotive engineering; textile work; aai 1 
Ing, ventilating and plumbing. This givea complete Informatloa si 
the School, Its Instructors, the courses of Instruction and tha mtC 
followed by the Instructing staff In correcting papers and etb» 
assisting the students. There are also aample nana ot tha M 
The list of subjects for each course Is given in full. 

The KicMfiiMiTu Mv-o. Co., Milwaukee, Wis. Catalogna at I 
■ontai milting machines. There are five types or slaea Of plain ■! 
machines shown, and four universal millers. These are mostlr tt 
knee type, bnt there is one— a plain miller— of the Lincoln typa. 1 
are all of new and improved design and there are several atfacfaB 
such as tor vertical aad circular milling. The cuta, makers 
preaa work of the catalogue are such as to make a bit ol trade IH 
tare that will attract attention. 

The Pratt ft Wuitnbt Co., Hartford. Conn. Catalocne oC ■ 
tools, standards and gages. Thla Is virtually a new eanlone I 
cover to cover, all the cuts being new half-tone engravings oi tba 

SuBlity. The previous catatofnies of this company have baan COBSH 
y machinists as standard reference books. In view of Uia pne 
Information contained, and this new catalogue la deatined to bs > 
more vnlimbte In this respect. It contalna deacrlptlona of a aai 
of n.>w tools bronchi out during the past year, and Is a eatatosm 
all machinists will appreciate. 

Tna Spbikofielo Machine Tool Co., Sprlngfletd. O. Illnsti 
catalogue of a pomplete line of engine lathes from 42-Inch awta 
14-lncb awing, and of crank shapers. The lathes mannfactored to 
companv Include both the well-known Sprlngfletd Muller enflDe li 
and the new Ideal lathes recently described In our columna. ^M 
ture of the new lathe Is the new arrangemeat ot the feed tcon 
effecting feed changei easily and rapidly without removla^C parts 
bv nuts sod washers. Several slEes of turrets and turret Tathsi 
also shown. 

MANUFACTURERS' NOTES. 

The BtiBT Met!. Co.. Akron. O.. report the receipt of two Inip« 
orders fnr Cross oil filters from tierman manufacturers. 

The LnNKioNnciMEH Cn.. Cincinnati, have been awarded tlM 
medal for their vnives, lubricators and engine- Sttlnga, at the 
American Ripositlon. 

The Clbvblanii Twist PntLi. Co.. Cleveland, O., annonnce 
they have been an'ardcd the gold medal at tbe Pan-American I 
sltlon. 

The BrFVALo Furoe Co.. Huffalo, N. Y., have received two 
medals and a silver mednl for excellence of apparatna exhibit) 
the machinery exhibit at the Pan-American Ripoaltlon. 

Thb W. I*. Hatis Machine Co.. ItorbCBter. N. Y., are alwi 
bring out a new Sn-lnib and also a 4J-lnch triple-geared enj^lne 
of massive design and thorouj-hly U[r-ti>-i1ate. which they exjKct to 
ready in about tbri>e monlbs. 

Mn. J. I. Lylr. -M. 1'.. nbo liaK been connected with the honw 
of the Buffalo Korp- Comi'nny for tbe past Sve ycara, la now mal 
of the New York lirancb. No. ;[1)-41 Cortlandt St. 

Tub L, S. STAiinhriT ('•'.. Athol. Mass.. announce that, for tke I 
service of tbe «-i>.«icrn tradr. they hav(> opened a store at Sootb t 
St.. Chlcafto. wheic a full stork nf fitarrett tools will be kept. I 
Al. T. Fletcher Is manager ot this hraoi'h. 
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SJ^EW 8M0DEL "BECKER- 

"BRAINARD Q^- 




NO. 7 PLAIN ,, 
HORIZONTAL \^ 

SMILLING 
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DEEP HOLE DRILLING. 



No. 4. 



A COLLECTION OF USEPUL DATA COVBRXNO BOTH LABGB AND SMALL WORK. 



OBNEBAL PRINCIPLES. 

TBB BBIiATION BBTnTSBIN OBDINA3Y DRILLING AKD 

DBBP BOLE DEULLINQ. 

The proc«fl8 of drilling d«ep holes In metal Is a familiar 
on« In many shops, partlcularlj where flrearms are manu- 
factured or heavy ordnance le constructed. Since the adop- 
tion of hollow spindles for lathes and other machine tools 
the methods for machining the bores of guna have been em- 
ploTed In machine-tool shops for drilling these spindles; and 
chrongh this and other means the principles of the operation 
hare become better understood. It la not an easy matter, 
however, even with the best appliances, to drill or bora a 
deep hole, smooth and round, of exactly the required diam- 
eter from end to end, and perfectly straight While many 
mechanics are familiar In a general way with the methods 
and tools for doing this work, we think some specific Infor- 
mation upon the subject will be appreciated by those who 
taave not had actual experience In deep hole drilling. 

It is well known that a long, or deep, hole — that is, one 
l<mK In proportion to Its diameter — is best roughed out and 
flnlfllted by using a tool on the end of a long bar, which enters 
the work from one end. This Is true, whether drilling Into 
aoUd metal or boring and reaming a hole that has already 
been drilled or bored out A boring bar which extends 
throng the piece and on whlcb Is either a stationary or a 
timyellng head Is not satisfactory for very long work, owing 
to tlie spring and deflection of the bar, which Is made worse 
by the fact that the bar must be enough smaller tban the bore 
to allow room for the cutter head. While a long hole may 
■ometlmea be flnlebed eatlsfactarlly by means of such a bor- 
ing bar, by packing the cutter head with wooden blocks which 
jnst fill tbe part of the bore that has been machined, and so 
■npport the bar, the method la fundamentally wrong for long 
work. 

The best methods for machining deep holes are nothing 
more nor less than an adaptation of what has been found 



ulty for drilling holes that are neltjter ronnd nor straight, 
and whose diameter seems to bear no relation to the diameter 
of the drill. When a flat drill runs into a blow hole or strikes 
a hard spot. It Is deflected, as in Fig. 1, the only resistance 
to this deflection being the narrow edges of the drill. Under 
such conditions the hole will be out of round and crooked. 

Add to this natural tendency of a flat drill to run out, the 
fact that such drills are often carelessly made, and one un- 
derstands why they have the reputation for poor work. Thus, 
If the point le not in line with the axis of the drill, and tt the 
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lips are of unequal length or do not make equal angles with 
the axis, the hole will be larger than the drill diameter. 
This la lllustratsd in Fig, 2, where one lip Is longer than the 
other and the point does not lie In the central axis of the 
drill. The tendency of the drill Is to rotate about Its point 
and thus the axis will move in a small circle about this point, 
causing the hole to be of larger diameter than the drill. 

It is obvious that to improve the action of a flat drill it 
should be so guided as to prevent Its wabbling and to com- 
pel it to move forward in a straight line. This Is partially 
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Buccessful in ordinary drilling and boring by means of the 
engine lathe or chucking machine. We will therefore discuss 
certain types of chucking tools and drills, and show their 
ralationablp to tools that may be used for deep hole drilling. 
To complete the subject there are then published two articles 
by contributors, one of which explains the methods developed 
by the Pratt A Whitney Co., Hartford, Conn., for drilling gun 
barrels, and the other the tools used In boring and reaming 
the bores of large guns. 

Tbe riftt DrlU. 
To start with first principles, take the ordinary flat drill. 
It Is nsefol for rough work or in drilling hard metals, be- 
lt can be easily made and tempered; but It has the fac- 



accomplished with the flat chucking drill, which Is a near 
relative of the ordinary flat drill, differing from it in that It 
Is generally more carefully made and Is adapted for use In 
the engine lathe. In Fig. 3 Is a sketch of a chucking drill at 
work on a piece in the lathe, and to make tbe comparison fair 
it Is shown with one Up longer than the other, as was the 
flat drill in Fig. 2. The work is held In the lathe chuck and 
turns with the spindle. A rest steadies the drill at a point 
near the work and In starting tbe hole the drill is held flrmly 
against the rest by means of a monkey wrench. It will be 
noted that while a poorly ground chucking drill will make a 
large hole, just as does the drill in Fig. 1. tl ■^x'S'bwVs «JMN«fc- 
It win not wabh\e mi4 \\ -^VW taVW 'Cos. 'ttsJufc -w\«K«k ^x >»■ 
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granted and approximately In line with the lathe centere. To 
attain these resultB, however, the drill must be started right. 
If it la found to wabble when left tree, it murt be started over 
again, before the full size of the hole has been attained, by 
crowding It Into the work and toward the operator at the 
same time, causing only one edge of the drill to do the cut- 
ting. This edge will then true up the hole and in proceeding 
with the drilling the trued hole will guide the drill. The lat- 
ter will thus be continuously supported near its cutting edges 
by the cylindrical surface of the hole, and the drill will tend 
to advance in the direction In which it was started. 

After the hole Is drilled. It ia usually brought to slse by a 
fiat reamer, like Fig. 4, For reasons that will be explained, 
the flat drill Is not an accurate tool, even when well made 
and used In the latbe, and the flat reamer is not as reliable 
as one with more blades. 

The general principle, however, of first starting with a true 
hole, and then having the drill body designed to follow In its 
path and so guide the cutting edges, is the fundamental prin- 
ciple of deep hole drilling. 
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n«. B. Flkt nrlll for Dasp DrUllna 

Fig. 5 shows how a fiat drill may be adapted for deep hole 
drilling. The drill from which the sketch was made was em- 
ployed for drilling a four-inch hole through steel rolls seven 
feet long and was Illustrated in the June, 1899, number of 
Maohinxht. Instead of depending upon the narrow edges of 
the drill proper to guide and support the cutting edges, a blade 
is Inserted In a cylindrical cast-Iron head, the outside diam- 
eter of which Ifl turned to a sliding fit In the hole that Is be- 
ing bored. The cutting edges are grooved to break up the 
chips, enabling them to pass out through the passage E, on 
each aide of the head. The grooves are laid out so that those 



drill will have very little chance to deflect and the hole will 
be accurately located and will be quite true and straight 

The twist drill in modified form Is also employed for deep 
hole drilling. The hollow drill, shown in Fig. 6, and intro- 
duced by the Horse Twist Drill Co., New Bedford, Mass., is 
adapted for this purpose, and In Fig. 7 is the arrangement 
recommended by this company for feeding the drill Into tbe 
work. The drill has a hole lengthwise through the shank, 
connecting with the grooves In the drill. The shank can 
be threaded and fitted to a metal tube which acts as a boring 
bar and through which the chips and oil may pass from tbe 
point of tbe drill. Oil is conveyed to the point on the out- 
side of the tube, as shown in Fig. 7. 
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Ftg. a. HoUow Tvtat Drm for D*at> DiUIlng. 

In using the hollow drill the hole Is Brst started by means 
of a short drill of the size of hole desired and drilled to t 
depth equal to the length of the hollow drill to be employed. 
Tbe body of the hollow drill acts as a stufflng, oompelUng 
the oil to follow tbe grooves, and the chips to flow out 
through the hollow shank. The methods of supporting and 
driving the work, and of feeding tbe drill, are clearly shown 
in Fig. 7. Drills of this type are regularly manufactured lo 
sizes up to three inches in diameter and ia the catalogue of 
the Morse Twist Drill Co. it is stated that tbe best results 
are obtained when drilling crucible steel by revolving tbe 
drill 20 feet per minute, with a feed of .0025 inch per revolu- 
tion, while machinery steel will admit of a speed of 40 feet 
per minute and a feed of .0035 inch per revolution. 

Number of Guttlnar Bd^es Desirable. 
When drilling a hole out of solid stock, some type of drill 
having two lips or cutting edges is usually the most feasible, 
and probably nothing will be devised that on the whole sur- 
passes the twist drill for such work. An end mill, like that 
in Fig. 10, can be used for drilling, if it has a "center cut," 
and It will presently be explained how a tool with a single 
cutting edge may be advantageously employed, particularly 
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Fl2. 7. Katbod RecommMidad bj tb* Horsa Twist Drill Co. for V»iag th« Hollow DrlU. 



in one blade come opposite to the lands In the other blade. 
In the Illustration, A is the cutter, B one of the screws hold- 
ing the cutter to the bead C, and the head Is attached to the 
bar by the shank D. 

The Twiet DriU. 
Tbe modem twlat drill accomplishes all that Is attained by 
the arrangement in Fig. 5 and in addition can be ground 
without seriously affecting the rake and will free Itself 
from chips more readily, owing to Its spiral flutes. The 
lands of a twist drill present a large cylindrical surface to 
boar against the sides of the hole and take the side thrust. 
If the drill is also guided by a hardened bushing, at the point 
where It enters the metal, as In the case of Jig work, the 



for deep hole drilling. The familiar D-drlll is of this type, 
and also Its modification as used by Pratt A Whitney, in 
drilling gun barrels. 

When It comes to trueing up or enlarging a hole prevlooaly 
drilled or bored, the two-lip drill Is not suitable In any of its 
forms. For boring a true hole nothing can surpass a single- 
pointed boring tool, the Ideal condition for finishing a bole 
being when the cutting point is a real diamond, or a rotatlag 
wheel of abrasive material. 

It Is obvious that when a hard or soft spot Is encountered 
in boring with a tool having a single cutting edge, only that 
particular place is aflected by the spring of the tool; whil* 
with a double cutter, as shown In Fig. 8, first sketch, any 
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deflection flue to Irregularities, such as at a or 6, ■will cause 
the tool to spring and tbe cutting edge on the opposite side 
to introduce similar irregularities in ttie opposite side of tbe 
hole. This Is one objection to the two-lip drill for accurate 
work. 





----- Z 



With three points the tool Is somewhat better supported 
when a high place is encountered, as at A. Fig. 8, and when 
a cutting point strikes a low place the other two edges are 
not moved awar from their positions so much aa If they were 
opposite the first edge. Hence a tool with' three edges should 
prove better than one with two, and one with tour, being 
better supported, la better on this account than one with 
three, but has the disadvantage of opposite cutters. Five 
edges ought to give better results yet. 



tbe reamer to one side. The same condition exists to a leas 
extent with a fiat or twist drill, where the cutting edges are 
at an angle with the center line and the resultant of any 
unusual pressure Is felt partly as a side thrust and partly aa 
an end thrust. Now, by making a drill to cut squarely on its 
end and but very little, or not at all on its sides, the side 
thruat Is mostly done away with. The end mill shown in 
Fig. 10 Is a good illustration of such a tool, and It Is known 
to be capable of boring very accurate holes when used for 
the purpose In the milting machine. 

In Fig. II is a boring tool, with a single cutting edge, which 
cuts on its end and Is capable of drilling a true hole In solid 
metal. It was Illustrated in tbe August, 1896, number of 
Machiheby. It consists of a round, tool-steel l>ar, with one 
end flattened and ground to form a cutting edge, as shown. 
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Fla 0. Four -Up Drill for Triulns a Roual> 'Bait. 

In Fig. 9 is a sketch of a four-grooved chucking drill which 
is suitable for trueing up either a drilled bole or a cored bole, 
but obvloualy It cannot be used for drilling out solid stock. 
It has less tendency to "run" than a two-lip drill and the 
edges are less liable to catch under the acale or in breaking 
through, alnce each has only half the depth of cut to take. 




ric. lO. Bud HUl, anllabla for Aoaorkta DrnUna. 

In general It may be said that In boring the beet results 
are obtained when the tool has a single cutting edge, but If 
it Is desirable to have more cutting edges, a tool with several 
will be more satisfactory than one with only two. Any ma- 
chinist who has tried to true up tbe taper bole In a lathe 
spindle, first by boring and then by reaming, will appreciate 
tbe superiority of the boring tool over the multi-blade reamer. 
A reamer sometimes refuses to produce a perfectly round hole 




Itdu^^i^ P,n4, .trl'. 



Pig. 11. Borlos Tool wltb SDd Out. 

It Ib designed to be held in the tool post of the lathe. In a 
position perpendicular to the face plate. The Inner edge or 
corner of the cutting edge should be slightly rounded to help 
support the cutter and prevent chattering and the width A of 
the cutting edge should be from 1-32 to 1-16 Inch leas than tbe 
radius of the hole to be drilled. 

The objection to tbia tool ia that it cannot be auppofted 
stiffly enough by the tool post tor a hole of great depth and 
for this purpose the D-drill shown in Fig. 12, and which works 
on the same principle, Is well adapted. In Its simplest form 
it consists of a round bar of the diameter to be drilled, one- 
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Flg. la. D-drlU OHd for Daap DrUltoc. 

quarter to one-half of which is milled out to give a passage 
for the chips. The end ot the bar Is shaped with a cutting 
edge on one side, extending almost or quite to the center 
and with the other aide relieved to give clearance for the 
cutter. Such a drill should be supported by a bearing close 
to the bar to be bored, In case it is to start the hole Itself, 
and It is better yet to start the hole with a twist drill and 
true It up with a single-pointed boring tool and let the drill 
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and will do this whether the number of teeth ts odd or even. 
The writer has seen the photograph of the bore of a 12-lnch 
gun that had been reamed out with an eleven-sided reamer 
aad the bore had eleven distinct sides, clearly visible In the 
photograph. The trouble was overcome by spacing the reamer 
teeth unequally. 

AdvantafTSB of the End Cut. 
One trouble with reamers, however, is that tbe teeth necea- 
aarily cut od their side edges Instead of on their ends and 
th« whole effect of any unevenness in the hole ia to crowd 



be guided by this hole. This Is the surest way of getting a 
bole concentric with the axis of the lathe. As the bar is of 
tbe same diameter as the hole the cutter will be supported 
by one-half the surface of the hole, ajid it it Is once started 
.right In an accurate hole. It will continue In the right direc- 
tion. It is desirable to have the cutter blade separate from 
the bar or head, as the case may be, so that It may be renewed 
orr emoved for grinding, particularly in drilling large 
holes. In Fig. 13 is a sketch of such a cutter head %:b >a£(e.<L 
by a large ship and en(|,inp-V<a\V4.\ti% ^«tt«ftvti, S.^ A.-rSo.w^ "^■*•a- 
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ptllflr shsrtB. The body of ibe cutter is made from soft fil««l 
with llie tool alMl >trl[)fl dovotallvd In nod ground la pls(;« to 
tb« alee. The cutters are made by Hbb and are Inteirliaiicc- 
•b]« ABd tltftfr stuttM Is eucb ss to brenk up tlie chips which 
an w«sbed out by th« forc« of oil supplied bj- an electric 
pump, throng the bollow boring bar. to whlcb this cuttvr 
bMd li fftttCDcd. On« of tbew cuture, four Inches in dlan- 
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tiortlng ftnd feedlns the bar bjr mmnfi of tb« carrlXK^. ft di 
Ibs l«tbe la almost « aecwelty where much drilling la to 
done. La Fls. 14 Is a neatly designed lathe for ttala pur 
maatifacturcd by the Ix)dg« t Shipley MachlBc Tool Co.. 
ciDnati. 0. tt IB esfieiillally a turret tathe. with a bed of 
de&lred length, but with the turret elide removed and Id It* 
place there Is a long tlldfi for canylDg one end of the borl&g 
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•tcr. baa been 13 Inches In a piece of nickel steel In one hour, 
cnttlns a fair and amoath bole, and no trouble baa ever 
occurred, even attar the hole bas bMn to a depth of 3: feet. 

Rotatlav Woric vs. Botatintr Drill. 
In deep hole drllilng tt Is cuetoioary to have the drill fixed 
M that It ennnot turn, and rotate the work, followlae the 
usual method In tlila respect for boring accurate holeii In the 
lathe. So far as we know this Is done merely because It Is 
the more convenient method and as good results uadoubtedly 
could be obtained by rotating the bar and haTlng the work 
statlonarjr. provided— and this Is Ilie point— the drill were as 
«rell supported and guided In one caae aa in the olber. We 
know, for examptr, that some of the most accurate drtltlOK Is 
done on the horizontal tioHng rnAchlne and on the milling 
machine, vrlth rotary cutter and statloniiry work. A possible 
difference In the two methods Is that when the work revolves 



bar or drill. Such a lathe Is suitable for drllllog lathe aptDd 
or any medlum-alBed work of a similar character. It Iui» 



!«»• F 





ria.l Prftll A Wbllnay DrUI. 

oil pump to be ootinected with the oil tube of the borlag tar 
a pan to catch the cblpe and oil. and an oil reservoir tslo 
whlcb the oil drains and aettlee. and from which It Is puapK 




*«;.- 



MdH-4rcnc» nli-A 




4 




J 






riB B. Btullog th* DpUI, 

tlM drill would encounter more rapidly morlng particles of 
the metal, if It ran out at Hoc, but we are not prepared to 
•ay that this would have an appreciable effect Since the 
outer end of the work can be supported In the center rest It 
U always possible lo make the work mn true, while It Is not 
■o eaiy to make a drill run true and coincident with the axis 
ot the work. 

DrIUInr LaUM. 
While an engine latbe may be ueed for deep bole drilling. 
npportlng the work In the chuak and center rest, and sup- 
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V\%. 3. Drill u)d Long Shknk. 

DRILLING DEEP HOLES BY THE PBATT ft 
WHITNEY METHOD. 

CONTRIBUTED B¥ C. L. O. 
A highly eatlefaiiory drill tnr unt In drllllnK deep 
iK one brought out by the Pratt k Whitney Co.. principally I« 
use in coDnectlon with tbelr gun barrel drilling maahlnw. 
The tool In question Is a development of the old D or hoc- 
noBe drill which has one cutting Up only. U la ean'fnti; 
ground on the outside and Is supplied with an oil duct throati^ 
which oil at high pressure may be brought direct to eotUcg 



Mine of (lie appearance of the tool w€ bav« described. These 
flKuras illiinLnte a drill grouad os the end so m to produco 
seTeral Bhavlnrs. 

Tbo pr««ent practic^t In rflllqvlng Lh« large drills Is as per 
Bketcti to Fl«. 8. The Htralghl, nr riirllal. ti(le« in \bf rutttng 
edge of the ilrlll and the dUtscee B Is about % Inc-h on a one- 
Inch drill. The eitrbce A Is left of the full radius of the 
drill and makes a good back re«t. Wh»n tliu drill Ik ground 
on Its pertphen' It l« made vrrjf tlight:!/ tapering toward the 
shank to tree UtclC. Ae DrcTloucIy stated. In mllttoc the chip 
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KToove the cutter la hroueM eiactl? to the center ot tie drill. 
Whon hardening and grinding, however, the location tro- 
queati)' ch&ng«a slightly ho that lh« groove does not come to 
the center of the drill. In such cases It is necMKary to grind 
out the lip at the point as ahown in the llluetratlane from 
the photographn In hiss. 4 and &. GeneisUy tbc workman 
grinds this a Utile lieyoDd the citnter. hut no trouble results. 
as the nmall tent produced thereby Is brokeu off when the 
bottom or the ground out place comes In contact with the end 
of the teat. (See sketches C and 7.) 




PIC. a. I'MBt BneorBoRna Bkr Bhawiit* HaihM Of AilaeMag Borlns B>i<t. 

Id Fig. 9 is mn engraving ot onu else of the gun barrel 
drilling macbinfe. an tmllt liy Pnitt ft Whitney. The machine 
iB double and has a borlsontal lied. The heads are at the end 
and bsTe mounted In ihcm independent spindles parnJlel to 
each other. On their Inner ends are chucks for securing and 
rotatlag the barrels Id the adJualebJe rests which support. 
gtilde and cectTot the starting of the drills, which are secured 
Id the gliding carriages and arc fed positively 3S Inches by a 
•crew bavins: automatic slops. The screw baa a variety ot 
speeds through change gearing, to compensate for different 
qualities ot stock to be drlU<d. 

Two rotary pumps (one tor each berrel) force oil. supplied 
from a tank placed underneath the maclilne, through a series 



of tabes into and through the dtllL The oil lubricates the 
cutting lip niid forces out the chips into the tMUln on top of 
the tank, where they are drained, and the Mralned oil return 
to be pumped again. 

A ip4>cittl grinder Is employed for grinding the driUa* 
view of which Is KliowD In Fig. 10. The engraving is mlsl 
Ing. however, since the flsturc 1o support the drill holds tb« 
lutter at an ungle with the face of the wheel. Instead of 
parallel with li. nH idiowa. This angle is such ns to give the 
ciiltliig lip about th« same InclioaUon as en onllDary twlsl 
drllM. The fixture for holding the drill is carried on a slide 
on the ubic ot th« machine. It la made to receive bushln 
of different diameters and the drills arc beld to the latter 
a ml screw. The bushings are free to' slide and rotate 
the flxture and when n drill i» revolved bj' band It is gl 
a forward or harkward nifiveinent through the action of a pin 
In its bushing, which bears on a spiral cam In the fixture 
The Up of the drill thus rcceivea tfae required aplrni more 
mcnt necessary to Kirn It Die proper clearance When grind' 
ing a stepped drill the comer ot the wheel must be uoed and 
thiH rtlmCT must lie sharp, not rounding, so that the sererU 
cuttings will bo severed from eneb other. 
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BOBINQ LARGE GUNS. 

CONTRIBUTED ST J. U. B. SCaZELB. 

It Is generally known among the well-informed meet 

that the Introduction of built-up or hooped guns Decessttatedl 

many new designs and radical changes In machine tools. 





Fla. I. Bos Koaa Toot BortDf B«m<U.Ckat ti«a. 



especially In the tathe. My Intention In this articis is to 
elucidate the methods ot deep horlsontal boring and reanlog. 
and my Impression Is that 1 can convey to the minds ot the 
readem no better idea of tbeee operatlooa than by oonsidcrlniE 
the rough and ilnlshod boring of the tubes [or ttie mode.ii 
built-up Bteel guns. 

These tubes, which constitute the oentral portion ot tbe 
gurix iind \i\wn wblTli a sftrles of hoops are Bhrunk, are coo- 
poBod of a very high qual- 



ity of special oil-tempered 
steel. The tubes, according 
to requirementa for tbo 
various sixes of guns usu- 
ftlly vary in length from 
20 to »0 feet with Internal 
diameters from 6 to 30 
Inches Cor the large s^tat, 
and from 5 to 15 feel m 
length, with Intcnial dla- 
motcra from 3 to fi inches, 
for the smaller tXiea. 
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As It Is primarily essential that the bora of these tubes 
Im perfectly »lralehl and ihc liiamoter correct and unltoriD, 
approaching mathematical accuracy. It might l>e of IntercB 
to polal out the simpUdty of deaign and performance of tiM 
tools with whk'h this maat Important operation Is performed. 
The forglngs for the tubes as received from tbo steel works 
have a surplus amount of metal on the Inside and outfld& 
to fillQw for the boring and turning operallosa. Owing m 
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tb« length being proportionately greater than the diameter 
they are also, in the majority of caaea, more or leas varped, 
due to the processes of oil-tempering and annealing to which 
they have been subjected. After having ascertained the 
amount of possible warp and having investigated the concen- 
tricity of the Inner and outer circumferences, the tube is cen- 
tered and spotted in a special lathe designated for the pur- 
pose, preparatory to the first rough boring. The tool used In 
rough boring, commonly known as the hog-noeed tool and 



guides for the doubleended cutter bolted Id the front end 
of the head, as shown In detail in Fig. 4. 

These blocks while in position are turned off to a diameter 
about .005 of an Inch larger than the desired bore, the Idea 
being to force them in and thus give them a smooth and 
uniform l}earing surface. 

The cutters used are made from a very high-grade stMl, 
ground to exact size and ollstoned to conform to tba required 
diameters. 





^CUTTtNO (OM 



VHA^K S TO FIT TAPEft HOLE m FRONT IhD Or BOmrvO BAH. 
OIL PIPE P EXTEND* THROUQH WHOLE LENGTH OF BOfflNQ BAR. 
M HAPIE eLOCU, DIAH, . tm LAIUCR THAN NEUUIRED ■OM. 
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DETAIL REAMER CUTTER 



rtc. 4. Tool for PlntalUoK •nd Kumlnc tlia Sola. 



represented in Fig. 1, consists of a semi-circular cast-iron 
body provided with a stiank on one end secured to the front 
end of the boring bar (which has a taper and flat keyhole 
to receive It, Fig. 2), and a cutter clamped on the forward 
end, the material of which Is high-grade tool steel, very care- 
fully tempered. The cutter Is made irtth the edge cutting 
■qnare on the forward end, and with the Up turned slightly 
apward. In order to roll the chips backward to free it, as 
Indicated in Pig. 3. 

Provision is made to throw a jet of a lubricating ndxture In 
front of the tools during the operations of boring, reaming 
and finishing, the lubricant serving to diminish the friction 
on the tools as well as to preserve their temper. This la 
accomplished by a rotary oil pump which conveys a contlnu- 
ona stream of oil by means of two wrought-lron pipes con- 
nected with an intermediate flexible metallic hose which 
travels with the boring bar and is attached to a fixed pipe 
which passes through the interior of the boring bar. terminat- 
ing at the end of the cut- 
ting tools. The pump Is 
provided with different 
changes of speed. 

Although this tool, be- 
cause of Its design, is capa- 
ble of removing a consider- 
able qtiantlty of metal. It 
has proven most practical 
not to allow It (though 
this Is seldom required) to 
remove more than from 0.2 
to 0.6 inch of metal on the 
side, leaving approximately 
0.1 Inch to be removed by 
the reaming and finishing tool In the succeeding operations. 
The rough boring being completed, the hog-nosed tool Is 
removed and the tool shown in Fig. 4, for finishing and ream- 
ing. Is Insertad in its place. This is made of a cast-iron 
body about four diameters In length, to which are bolted 
two Mml-ctreular blocks of carefully-selected and wetl-sesr 
■onod oak or maple that have been previously submerged 
for a long period in a bath of lard oil and that serve as 



To insure a perfect alignment for the tool before com- 
mencing the actual reaming. It Is good practice to counter 
bore the tubes from 3 to 6 inches. The method of supplying 
oil while reaming Is the same as employed in the operation 
of rough boring. It may be of Interest to note that, with the 
same cutting speed, the feed may be from tour to five times 
that of the hog-nosed feed by giving the cutter a taper In 
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front of about 1 to 10, with a straight cutting edge 1 Inch 
long on the side. Such construction also serves to maintain 
the size in case the forward part of the cutter becomes 
slightly worn. 

Multiple cutter wood reamers, shown In Figs. 6 and 6, have 
been successfully used for bores of from 8 to 6 inches calibers, 
for lengths varying from 5 to 16 feet Greater feed can be 
obtained from tools thus constructed, and consequently con- 



Uderable time Is snved by thlB d«vlce. It must be boroe la 
ulDd, however, that In tubes of great lengtb, Id which th«ra 
Is «D uDcqual difltrlbuUoD of stock on the Interior. tbU tool 
has a teadencjr to run oat of Its true ftxls, thus leaving an 
unsj'mmetrlcsl bore. This dlfflcultj Is obvlatod aad a perr«ct 
ftnd onlform boro obtained by thft use of the prerlously 
ileacrllied hoR-noaed tool and wocd-Uned reamer, altbousb 
&ome time is sacrtacM ovlns to the reducad FaadB at which 
th«7 havft to be mn compared with the feeds obtalnahle with 
a multiple cutter wood reamer. 

tD boring guns lathes ar« employMl which are specially 
dedgnod for the Durposo. Nererthelen, If euch a machine la 



proreos. The sand can also be treated with a glycerine pasta, 
which Is then applied to the surface to be covered wtth 
emery- As soon as a thin Bim of cODpor has settled oo the 
Steel, the glycerlite ie washed oB with hot water, and the 
copper ntm Is afterwmrd Ihlckcncd la the bath. In (his way 
emery tools are obtained, which are said to wear very well. 
Their dlsadvantaKe U that they do not cut deeply., becauat 
the Intersticee are filled up. But such disks can ba revolved 
at a much higher rate than we could vesture to adept In the 
caee of an ordinary emery wheel of the same dtmenaloai 
Another advantage Is tbat tools of this kind may ba coa- 
atructcd in almost any abapc. — Exoi.mixmiko. 
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net available, (or abort lengths and small bores. It Is advla 
able to un the old and well-known method of attaching to the 
eroBs-sllde of a common lathe of suitable lenglh of Ded a 
9zed support or bracket having a bore to receive a number ot 
bashee. the bores of which correspond with the varying 
diameters of boring bora The hub of this support or bracket 
has one aide spill to enable It lo be tlghieaed by a boll, la 
order lo retain and grip the buehlng which is Ukswlse split 
for tho purpose of gripping the boring bar. The bering and 
reaming toola. Figs. 5 and 6, previously described, ara par- 
tloularly applicable In this case. 

After havlDg determined the required feed and set the lathe 
to DoUoD. the carriage will serve to translate the bar In- 
the aaual manner. The other fuucUons are performed In 
the ordinary way and are too obvious for further explana- 
llOB. 

BMEBY COATED TOOLS. 
The use of emery tools has been limited beeanse the 
material does not lend Itaclf readily to shaping, being prac- 
tteally confined to grinding surfaces of simple formsL The 
Kalvanlc process Invenlod by Joseph RIeder, of Leipzig, how- 
ever, allows uB to make use of any kind of emery powder, 
and to arrange it in vaHous shapes, so that we are preaented 
with a new stylo of emery tool. Rieder la known as the 
Inventor of the electro-eogravlng process, whose character- 
istic feature Is a machine which returns the plaster negative 
10 Its poslUon with mathematical accuracy, so that the gal- 
vanic etching, which baa to be lotermpted several tlmea a 
minute to secure uniform electrolytic action, practically 
remains continuous. In order to fix the omery sand on the 
tools referred to above, he first coata tha emery with a vai^ 
nish obtained by dissolving wax or paraffin la benzine. 
Omphite win adhere to the grains when they have been 
treated thus, and In this way the emery surface is made elec- 
trically conductive. The tool, which Lb a disk. Is placed In 
the sulphate of copper hath, and tha prepared eand dropped 
on It. Kach grain will become Imbedded in a coating of 
copper, and the grains will thus be fixed Just as gems have 
bean mounted for some time by means of o galvanopIaaUc 



LARGE WOOD PULLHY- 

Tbe pulley Illustrated herewith Is ou« of lli« largest all- 
wood belt-transmlsBlon wheels now nitinlng to the Uoltsd 
States. It Is 16 feet In diameter, the face 31 Inches wtds. 
the bore of the hub S^ Inches and the exact weight of the 
pulley 1M40 pounds. The material throughout Is Sontbera 
Indiana oak and the pulley la built In quarters- The arraage- 
meat of the arms la Interesting, making a neat as well ■■ a 
very rigid conKtnictlon, There aro four main arms, and 




BlBt*«n-taa( Wao4«i Tr»oaiBl«al«ii PvlWy. 

from near the base of each nnaller anus. In the form of 
bracea extend on each side to the rim. Tho photograph ii 
inaccurate In that It does not show the full number of oe»- 
liresslon bolts at thu bub. The small object barely vtrible 
on top of the bearing Is a four-Inch model pulley ot the 
same design as the large one. The pulley waa built for th« 
Peters Lumber and Shingle Co.. Benton Harbor. Hleb. t)* 
(be Reeves Pulley Co.. Columbus. Ind.. and was atilpped Is 
alx weeks from the time the order was placed. 
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RADIAL MA.0H1NE BEARINGS. 

TBB INPLUBNCB OF DESIGN UPOK THEIR WEAKINO 
QOALITIKS. 

J. Rli;ll\StiFi. 
Th« term "radial IwarlBg" Is la the prosont can cmptorcd 
to denote machine bMrlngK In which tb« Kurfacea are trana- 
versa or radial to the axis of rotation, aach aa collara and 
flat step bearinge. That euch a simple matter presenle mate- 
rial for dlBcasslOQ may be questioned; but In practice there 
iB abundant room (or com,meat and critlclam — ;>erhap« (or 
son« oaeful hints to those whose attenllOB baa not been 
«AU«d to the subject It la purely a feature of construction 
and oat that with a I«w excopUona seems to hare ««capcd 
the exbaustlrs ireaUnflnt tmatowed at tbia day on eTerrthlng 
that p^mille dissertation. 
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W Id alt kinds of macblnerr, or. as we majr say, ta the 
I -oC all Bhafta and spindles, there are two kinds of bearlnge^ 
■ ooe kind parallel to the axis of rotation to realat lateral strain 
W -AOd the otber normal to the axis to resist longitudinal strain. 
The forces to be resisted vary greatly, but eometlmee. as In 
the case of screw propeller atiaru. ttiey are equal, tbe trans- 
v«r*e ttmln being tran*lat«d Into lonirltudlnal tbrust. In 
many canett, drllUng machine apindtca, for one example, 
tbe lonRltudlnal thrust Is tbe principal strain; and vertical 
lihafU Creqaently t>ear heavy loads, resting on step boarlOKs, 
rblcb bave long preiwnted a problem to dealicii«r>i of ma- 
sery — fumlsbtng one of a (cw caiei wb«r« the operative 
idlUons (all to bannonliv. 

Considering the wear and bttatlng of step t>«arlng8 (o be 
ftiactlons of apeed and pressure on tbelr surfaces, these are 
oppoeinB factors, so to epoak, whlcfa tn the case of step bear- 
iD|B traverae each other. It la well known tbat In the case 




of all bearlBgB. flat or cylindrical, when the Burfaoes mave 
at ualform Telocity thrrc Is no dlfllculty to maintain then 
arltliln reasonable veloelUos so long as the common rules of 
good conctmction are adhered to. Even tbe want of uniform 
Qnasan In cyttndrlml bearing Is not nn Impediment to their 
maintenance; but as soon aa the bearing anrfacea become 
radial, or oblique to the axis of rotation, and tbe pressure la 
ocMiKl'lcrable, heat and w«ar begin. 

Down to recent times, and where speed and presBure were 
mncb less a fcaturo of machine operation, end thrust or step 
bearings were suocesafully made of vnry hard niatQrlal and 
flooded with oil. This answered very well up to a Umtl where 
abrasive wear set In. Then sucb bearings failed and fre- 
quently "frose," as It was called, one (ace being welded to the 




otber. supposedly tht^ result of tbe lubricant being expollcd 
and a higb aegree of heat Instantly senerated. Tbe maln- 
tfntince of such bearings depended upon a complete abaeneo 
of wear which occuMng, would eliminate uniform contact. 
To Illustrate the dllBculty respecUnR velocity, suppose tbat 
the shaft A in Pig. 1, G Inches In diameter, rests on a Oat 
step B and that the radius a Is divided into five equal parts, 
as Indicated by numerals below, tbe velocities at these points 
will, aa In Fig. C. increase from to 15.70 in a radius o( SVi 
Inches or from to 3.14 In a shaft 1 Inch In diameter. Con- 
Elderlng velocity as ooe aad perhaps the principal cause of 
wear. It la easy to perceive what a ooniradlctory set of con- 
ditions is here set up and bow Impossible It Is to compensate 
wear of the surfaces. It proasuro, tbe otber (actor of w«ar. 
he added, it Is plain that quick dostTuctlon must foilnw If 
abraalon or even tbe slightest reduction of the surfaces takes 
pliicc. Reverting agiUn to Pig. 1 and suppoalog the material 
to be {iielastlc. the allghtest wear, even tbe thousandth of an 
Inch. In tbe outer zone, vroold shltl the whole pressure to 
the remnlnlng four and eo on to the center, where the In 
tensity of pressure would cause more rapid wear, producing 
carved surfaces. This Is what takes place. The writer when 
a young man onjoyed tbe distinction of being a shop foreman 
in an establishment where a portion of tbe equipment con- 
slated of ten or more small lathes for turning tool handles. 
that mn at speedi; from 1.500 to 2,509 revolutions per minute. 
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Tbe liarilwood blanks were put in the lathes while in motion 
aad were sorewed up with about all the (oree that eould be 
applied on hand wheels from alxlit. to twelve Incbee in diam- 
eter, to drive tbe claw centers into the work. Tbe pressure 
required was from SOD to 1.000 pounds. The wear of the 
spindle thrust bearlnga was rapid and they required coo- 
Unual attention, with new points once a month at least Tbesv 
thrust bearings, wblcb were also tbe rear supports for tbe 
spindles, were made at Drst as in KIg. S. of the finest tool 
steel and "salt hardened." Spare centers were kept on hand, 
made to uniform alie and, aa remarkad. It required but a 
short time to wear them Into a form Ilk* tbat In Fig. 4. wblcb 
is skolchcd from memory. \Ve were repeating Mr. Schlelo's 
experiment, whlcb was to fasten a blunt cylindrical bar of 
cbalk A Into a drilling spindle B and bore this down into a 
solid block ot cbalk 0, as In Fig. 3. by abraaive action. The 
result was always the samo. tbe form ticins something aa 
shown. From this b^ devoloped th« assumed theory tbat com- 
pensation for wear in a. bearing of any kind ebould tjo at all 
polnu In proportion to tbe velocity at which surfaces move 
at tbete points. This leadx tn the parabolic curvo Illustrated 
in Fig. 6. generated as follows: 

Draw the lines a b and c d, thi; first representing the extreme 
diameter of Iba shaft or aplndlo and c d Its axis. Set off on 
aba number of spaces, 1, Z. 3. 4. 6. and on c d other equal 
spaces numbered to correspond and to suit the desired Ifingtb 
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of the bearing. Tben Join these spaces by the lines m and the 
Intersections e will be in the path of the curve A, aa shown 
on the left. 

The wear of radial bearings Into a curved form Is a con- 
vincing clue to their true form, or rather to their beet form, 
because it is evident that compensation for both pres- 
sure and velocity is not possible. They are in opposi- 
tion, both following the curve in Fig. 6 In the sams di- 
rection in similar degree, and a compromise would demand 
some Impracticable form difficult to attain In common prac- 
Uce. 

When marine screw propellers came into use various means 
of resisting the end thrust of the shafts were tried. There 
were hardened steel bearings flooded with oil, various binds 
of compositions and alloys, surfaces of large and small area, 
hydraulic steps and so on; but natural selection In time 
brought a series of shallow collars that ended the difficulty. 
Whether this device was blundered upon by experiment or 
was the result of "natural selection" it is hard to determine 
now. The expedient was adopted fifty years ago by Mr. 
Boyden to sustain the large Fourneyron turbine wheels at 
Lowell, Mass., and it had been employed, no doubt, long before 
in exceptional cases. It is a simple, and is no doubt the final, 
means of resisting the thrust of shafts, being In fact a near 
approach harmonizing velocity and pressure of the bearing 
surfaces. For example, if in Fig. 6 a shaft 8 incboB diameter 
is provided with five thrust collars 1 inch deep, the sum 
of the bearing surface will be 21.99 X 6 = 109.95 Inches, or 
more than twice the area of the shaft's cross-section, and the 
variation of speed between the outer and inner diameters of 
the collars will be within 25 per ceot of uniformity and the 
mean variation half as much, or quite within the conditions 
of maintenance, with copious lubrication. Such bearings, 
as everyone knows, have to sustain for weeks or months even, 
without cessation, a thrust of thousands of horse power, 
seldom causing any difficulty, and furnish, as before remarked, 
a practical solution of the problem of radial bearing sur- 
faces. 

The unnatural conditions under which radial bearing sur- 
faces have to operate are mainly responsible for what Hr. 
Thompson, of the Buckeye Engine Co., calls the "rotary 
engine malady," which has cost millions of capital and much 
lost effort. I have yet the first case to meet with where 
an inventor and designer of a rotary engine has set out with 
a recognition of the want of uniform velocity In the bearing 
surfaces that have to be kept steam-tight. The evil of radial 
bearing surfaces crops out in many unsuspected places, 
many In which it would be avoidable if the action and 
results were better known, A stipulation In specifications for 
machinery requiring that the velocity between all bearing 
surfaces should be within a certain per cent of uniformity, 
would soon settle this matter. This would be reasonable 
and practicable; but it requires "starting." 

• • • 
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AN INTERESTING GROUP OF VIEWS FROM A CI.EVBLAND 

PLANT. 

During the past two years the Cleveland Twist Drill Co., 
Cleveland, O., have added a new building to their factory, 
have Installed one of the most complete power and electrical 
transmission plants with which we are acquainted, and have 
built spacious offices that are models of convenience. While 
engaged In making these Improvements, the company also con* 
sidered features that would lend to the comfort and con- 
venience of their employees, which have been successfully 
introduced, and while much pride is taken In the remodeled 
factory, even more satUfaction Is felt by the management In 
these industrial improvements. 

The interesting collection of views on the opposite page 
shows what some of these improvements are. Perhaps quite 
as Important as anything Is that the workmen have a clean 
and convenient place for keeping the clothes worn when 
going to and from the factory and for storing any possessions 
they wish to keep In safety during the working hours. In 
Fig. 1 is a view of individual metal lockers that have been 
introduced throughout the factory. They have been found 



so desirable that individual lockers have also been adopted 
for the office force, which, however, are of wood instead of 
metal, to be in keeping with the flnisb used in the oOeei. 
Each workman has a key to his own locker which will sot 
fit any otber locker, so that his clothing is safe from moleeh- 
tion; end the tact that the walls of the lockere are made 
of a heavy open wire mesh insures ample ventilation and a 
thoroughly wholesome condition. Fig. 2 shows oondUleu 
aa they were before the Introduction of these lockent, and 
needs no comment. 

Figs. 3 to 6 Inclusive Illustrate the arrangementa tbit 
have been adopted to provide a comfortable dinner or losek 
for any of the employees desiring it during the noon hoer. 
Fig. 8 shows the tables set for dinner. In the foregzxmnd at 
the left is the bill of fare for the day when the photogrv^ 
was taken, which Is typical of the menu provided erexT dlf. 
The "contents" are as follows: Cream of barley Bonjh two 
cents; roast veal, five cents; green peas, two eenta; 
potato, one cent; sandwiches two cents; pie, thr«e 
coffee or tea, one cent; crackers, one cent For serenteea 
cents, therefore, a person can be served with each kbd of 
food on the bill of fare. A hearty dinner can eaailr be ob- 
tained for fifteen cents and a good lunch for ten centa, or IsM. 
If preferred, an employee can bring a cold lunch with Urn 
and simply order what warm food or drink he woald like 
to go with it. 

The tables are capable of seating 180 at dinner at one time 
and it will be noticed in Fig. 3 that there are earda sos- 
pended over the tables bearing numbers, that divide the talilei 
into sections. This is for convenience Id arranging Ota nrrlM 
at the tables. A certain number of persona are -"-*m i 1 to 
each section and of these certain ones are appointed Ina 
each section to act as waiters for a length of time daoUad 
upon, as one or two weeks. After they have eerred tMr 
time, others are appointed, etc., in rotation. Tbe wattani an 
excused from their work in the factory fifteen minntea ImCir 
closing time and they repair to the dining room to Mt tks 
tables. In Fig. 6 the waiters are shown lined np, irith ttUr 
trays, to receive food from the cook. 

By this method the expenses and annoyances Inddat Id 
the employment of regular waiters are avoided, ^i 
cook and assistant cook are employed, and the prioe 
tor the food Is Just enough to cover the cost of the food HmK 
the other expenses being borne by the management. m§, 4 
Is from a photograph taken during the dinner hour, and flu. I 
shows a model kitchen. 

On the same floor with the dining room is a lam tfUM 
fitted up as a reading room. Files of the leading *—*™*— ' 
and general magazines are supplied and there are alao BB lH l 
of the leading Cleveland daily papers. This room -la op« 
during the noon hour and affords a comfortable meetlnc place. 
There is also a piano, to help brighten the hour, and moile 
and song are indulged in at pleasure. A view of tbia rooB 
appears In Fig. 7, and in the center of the Illastratlou wUl be 
noticed a tall case which Is supplied with books by tht 
Public Library of Cleveland. The case is filled with a col- 
lection of new books at regular intervals and employees mey 
here draw out books desired by themselves or their fnwl"^ 
without the trouble of going to the main library bnlldlac tK 
them. 

In Fig. 8 Is an Illustration from a photograph of in 
evening drawing school in the same building. CUssea art 
held two nights a week In Engiisb, mathematics, and nifflf"- 
leal drawing. All the expense of tbe night clanee le bene 
by the company, who employ first-class teacher^ and the 
classes are open to any employee who cbooseg to stteal 
There is also a benefit association among the onplojeH 
which is in the nature of an accident insurance, each oe- 
ployee contributing a certain amount to the anoclatian eeeli 
pay day until the funds reach a certain stated amonnt, irtwn 
the dues are omitted until, through an accident or tbe itck- 
ness of some employee, the funds are reduced and the du€s 
are again paid In until the original amount is made good. 
Among other Innovations in connection with this acbeme 
of industrial betterment is a suggestion box, and manr 
valuable suggestions have come by means of the hints giveo 
by employees. 
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TOOLS FOB INTEBCHANOEABLE MANU- 
PA0TURING.-6. 



uillino fixtubbs fob agct7batb wobk. 
Joseph Vincent Woodwoeth. 
We are now about to take up a clasB of milling fixtures of 
a different t7p« from thOBe described In the last article, In that 
ther are more Intricate and are aUo capable of producing 
more accurate results. When designing thera tools there are 
three questloiis to be considered: First, Are the parts which 
are to be machined required In large quantities? Second, Must 
they be finished Terr accurately, so as to be interchangeable, 
and lastly. Can the parts be bandied and finished to the best 
advantage on the milling machine? 




Rg.& 

Bkatobaa of Plaoaa for wblcb the JU' ninatratwli In tbla Artlole ware 
Dsalstlad. 

The first two questions can be answered In very short order, 
but in deciding the answer to the last one, the knowledge and 
skill of the designer— who Is often the constructor as well — 
is put to the test. If It is decided that the milling machine is 
most suitable for the work, the following points must then 
be considered, after the shape and type of the fixture have been 
determined: The surfaces by which the pieces are to be lo- 
cated; the devices for fastening the work, and the most prac- 
tical way of presenting the surfaces to be machined to the 
cutter or cutters, as the case may be. 

As types of the most reliable class of milling machine fix- 
tures for duplicating small and medium machine parts there 
are here shown five examples which are well designed tor the 
particular pieces of work for which they are Intended. The 
devices also are suggested, In that many of their features can 
be 80 modified aa to be applicable to work of other kinds. 
Methods for constructing the fixtures will be described, explain- 
ing how they can be produced within a reasonable length of 
time and a moderate expense. 

Jiff for the Flret Piece of Work. 

The first fixture Is the one shown In the three views of 
Fig. 6, used for facing the flat surface of the work in Fig. 1. 



The finishing of the ends of the piece Is accompllahed in the 
lathe, the parts e e, d d and the threaded portions being tnter- 
changeable. The fixture. Fig. G, for lacing the flat surface F 
true with the turned portions of the work is of few parts, 
and holds the work rigidly. As the method of constnictton 
Is not very Intricate, and can be understood from the illue- 
tnttlons, a slight descrtptloo will eufflce. The fixture proper 
consists of the body casting O, the standards H between wbieb 
the work Is located, the back projection 7, for the fastflnln; 
and locating screws N tf and 0, respectively, and the two 
clamping lids J J. The lid clamping screws L L are fastened 
in a slot in the standards, as shown In the face view, b> 
means of a Stubs steel pin, so they may be fastened and 
released as rapidly as possible. The lids J J are hinged at 
shown at K. The locating screws O are of tool steel and ire 
reduced at the ends as shown at P. In the end view, and bard 
ened and equipped with Jam nuts. The tongue T Is let into 
a slot In the bottom of body casting O so as to be perfectly 
in line with the turned portion of the work when within tli^ 
fixture. 

The boring of the standards and lids to size, and the tadni 
of the surfaces if if so that the work will fit between them 
snugly, la accomplished in the following manner: The baw 
is first planed, and the body casting strapped to an angle ptat« 
on the drill-press table. A boring bar Is then used, with th« 
end running in a bushing In the table, and the holes are bored 
and the shoulders faced. The two screws N N for forcing tht 
work against the two locating screws O have knurled head^ 
with a spanner hole as shown, are threaded to screw freely 
In the tapped holes and are also equipped with Jam nut& 

When using this fixture it is clamped on the miller table 
with the tongue T in the slot nearest the spindle. The two 
lids J J are then thrown back, and the work located as shown, 
first tightening the lids, and then forcing the work agalnr 
the two locating screws by means of the knurled bead 
screws NH and fastening the nuti to keep them tightly againat 
the work. The cross feed of the miller table Is then clamped 
so that the cutter will remove the amount of stock required, 
and the face is milled, using a large face cutter and running 
It so that the cut will be downward, thereby taking the strain 
off the fastening screws If N, and keeping the work against tht 
ends of the locating screws 0. The facing of work of tUi 
class by fixtures of the type shown can be accomplished to 
a greater degree of interchangeabllity and In less time than 
by any means known to the writer. 

J\g for Use in Milling the Becond Piece. 

In Fig. 7 we have a mlUlng fixture of a more Intricate typt. 
and one which for rapid locating, fastening, and releasing of 
the work when finished, would be hard to beat, as one tan 
of a screw fastens or releasM, as required. This fixture U 
constructed for the accommodation of two pieces at a time. 
and could, if required, be constructed for twelve on the samt 
principle. The fixture was designed for milling work of the 
shape shown In Fig. 2. The piece was of machine steel and 
was finished all but the milling In the turret lathe, and w*i 
used as a part of an electric cloth-cutting machine wbidi 
was being manufactured In large numbers. The milling cod- 
sisted of a slot through the stem at a, and a flat at either side 
of the largest circular portion, as shown at b b. 

The fixture consists of two castings P and E, and sprlu 
chuck devices. In which 1 1 are tool steel pieces screwing Into 
the casting E and carrying the spring Jaws K. These Jawi 
are forced out against the work by the expanders L L, whleb 
screw in threaded holes In 7 7. The one point In the construc- 
tion of this fixture most worthy of a detailed description la 
the manner of finishing the locating depressions f F In the 
part E. This part is of cast iron with a projecting lug at If. 
which is used when finished as a gage for setting the thrw 
cutters which mill the work. This cast-Iron block Is firs) 
planed on all sides, and one side 2f finished dovetail to fit 
tightly into the dovetailed channel milled in the body castliu 
P. This channel, by the way, was milled and the front of tbe 
casting faced after the base had been finished and the groon 
for the tongue was milled, on the machine on which the 
fixture was to be used, to guard against inaccuracy. 

The block E was driven into this channel and fastened br 
two screws, shown at R. The position of the centers for tie 
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locating depreBBlons FF, FF, were tben located bo as to be 
dead In line with eacb otber by the battoa method described In 
a preriotu article. The depresslonB were finished and the 
boles bored and threaded at the back by. strapping the block B 
on the lathe faceplate, truing the buttons, boring tbe boles, 
finishing the tormed depression to exactly the shape and depth 
by means of a forming tool, and then rcTerslng the work asd 
enlarging and finishing the holes at tbe back, bb shown. 



two pieces of work at once, and can be constructed for the 
accommodation of a doien, if desired. One casting J. la all 
that is required for this fixture, and Is In the shape of an 
angle plate with projecting bosses at the front and back at 
BB, as surtaclDg points for the work, and tour projecting 
lugs on the face, of which B S are for the locating points and 
DD for the fastening screws. For damping the work In 
position a device Is used which allows tbe work to be fastened 




(.JWrM f>~v..V.r, 



nv. O. nxture for Pkoe Milling the Flmt Snrfkoa of tbB Work BboirB In Is. 1 . 



When the fixture ia In use, tbe work Is held down on the 
locating face FF bf hand and the expander given a turn by 
tha handle /. This causes the spring chuck K to grip the work 
and draw it down on the locating face. The cutters are then 
set by tbe gage M, and the work milled. 

I>eBortptlon of Fixture for the Third Piece. 
In Fig. S are two views of a piece which la an Ideal Job for 
tbe milling machine. It is a cast-iron spindle bracket, and the 



or removed with tbe greatest rapidity. It Is shown clearly in 
the sectional view of the fixture, and consists of a stud if of 
tool steel, which Is turned to fit nicely tbe hole / in tbe work 
and L In the fixture. It la of the same diameter its entire 
length and 1b threaded at the end P tor the nut 8, and reduced 
as shown In N to admit the clamping washer Q. Thla washer 
la of tool Bteel and Is knurled on tbe outside so it can be easily 
removed, and has a section cut out as shown for slipping It 




ng. 7. Piztare wltb Spring OUmp for BoldloB th« Work atiotrD In F1K. S. 



milling operation conslats of facing the fronts and backs of 
tbe two bosses and flnlshlug the projecting rib H at a certain 
distance from center of hole / and at a right angle with the 
hole fc. Before milling the bole / is bored and one side of tbe 
bob faced In the turret lathe. The opposite side is then 
faced and the two boles drilled through g g and one through fc. 
The side f is faced In a special Jig and all points machined are 
interchangeable. 

Tbe milling fixture Is shown In Fig. 8. It Is designed to hold 



Into the reduced channel S of the stud It. The locating faces 
of tbe lugs EE are faced at right angles with the stud M, 
so that when the faced portion J of the work Is forced 
against the locating face it will rest perfectly flat and hear 
all over. The fastening screws VV are reduced at the ends 
W W, ending In a square shoulder for the washers 7 F. The 
head of tbe clamping stud M Is milled wltb a fiat on two sides 
for a wrench. 
When In use tbe flxtur* Va tt\».TQ.-w& Vi Kiife ■niVA.vt H3M« -»woti. 
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the tongue C in tBe central slot. Tba nuts P of the clamping 
studs are then loosened, the work slipped on as sbown, the 
clamping vaehera Q Q located and the nuts P tightened by 
using wrenches on them and on the end of the studs. The 




BtCriOIAL Vl£*, LOOKINO *T LEFT EF<D OF FBOHT VIEW 

anown BELOW 




Tig. a. Flxtnre Uaed for Faoa IllUlaa both BIdea of tbe Irrecnlar Sbapad 
CkitlDs BliowD In Fig. 3. 

work Is then forced against the locating lugs ££ by the 
setscrewa U U, and milled as shown by setting a pair of 
straddle mills for the proper depth of cut and clamping the 
crosE feed of the miller table. To remove the work all that la 



shown for clamping tbe work is far superior to tbe osusl 
methods adopted. 

Indexlnr MUllnff Flzturea for Pieces Flffs. 4 and 6. 

As there is a large variety of circular-shaped machine parts 
to be milled at ditFerent points regularly spaced, we show in 
the last two IHuBtrations two types of indexing mining 
fixtures in which simple means are used tor the attalnmeni 
of the results indicated in the sketcbea of pieces shown In 
Figs. 4 and 5. The flrst of the two fixtures, the one shown in 
two views In Fig. 9, is used for milling the six equally-spaced 
channels M la the disk, Fig. 4. The castings for these pans 
are finished all over in the turret lathe to the shape shown, 
and are then milled two at a time on the fixture. Pig. 9. The 
Illustrations show a plan and cross-section view respectively, 
and as tbe design and method- of construction can be under- 
stood from them, very little description Is necessary. A Is thf 
fixture proper, the work being located centrally on the studs 
E E, which are let into the base and located for height on tbe 
faced surfaces C C, as sbown in the cross section. The holes 
in which tbe studs E E are located are bored sufllcieDtly large 
to give clearance for the hubs of tbe work, as shown at D. 
The high projecting lugs B B, B B are surfaced so as to allow 
the clamps N2i N N, two to each part, to clamp tbe work 
securely. The Indexing device is shown in the plan view and 
ts self-explanatory. The projecting lug at the right end of tbe 
work has a slot milled through it in a central line with the 
central locating studs EE, and to tbe depth required, thus 
serving as a gage for the depth of cut. 

When in use tbe work is located and fastened as shown, 
only that the indexing pins are out. A cut is then taken down 
through both parts, as shown by the arrows, to X Z. The 
table Is then run back, the clamps slacked and the work moved 
until the index pins H H enter the channels Just milled. Tight- 
ening tbe screw / of each to hold It securely, the cutter Is 
run through again, and the operation rei>eated. The work is 
then removed by loosening tbe clamp bolts O and sliding tbe 
clamps back, provision being made for this by slotting the bolt 
holes in tbe clamps, as shown at Q Q in tbe cross section. Bj 
changing the location of the indexing device work may be 
milled with any number of slots or grooves. In tact there ts in 
inexhaustible variety of work for which fixtures of tUs design 
can be adapted with the best results. 

Fix. 10 shows two views of a fixture, the use of which 
demonstrates how work which is very often produced on Jigs 
on the drill press may be machined In a better manner by the 
use of simple fixtures on tbe milling machine. The fixture it 
used for counterborlng and facing the six bosses of the spindlt 




J-J»Ur..J f-wm, X r. 



Fls. S MlUloa Fixture for Indsxlaf and HUUnK lbs six OtaanoelB Id the Work, Pis. 4. 



required is to loosen the setscrews U U and tbe nuts P, slip 
off tbe washers Q Q, and remove the work. The rapidity with 
which this fixture can be operated ,and tbe perfect Inter- 
changeablllty of tbe work produced Is surprising. Tbe device 



disk casting, shown In two views In Fig. S. The polDtS pttf- 
iously machined are tbe bole 0, the six holes marked p, ud 
tbe two hubs, ail being finished to Interchange. The flxton 
consists of the angle plate A. which haa a projectiog bub oa 
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«ltber Bide st D and B, tbe central locating etud and tbe index- 
ing pin O. After the angle plate is planed on the taottom It U 
fastened on a ahop angle plate on the lathe faceplate, and the 
hub D faced. A bole la then bored straight through the cen- 
ter of tbe hubs and reamed to size and counterbored to the 
diameter and depth shown In the sectional view, for clearance 
for the hub F of the work. It la then transferred to the 
planer where the hub B la faced and the cbaonel let In for the 
tongue. The central locating stud is then finished so as to 
shoulder at H, and reduced and threaded at the back end for 
the washer K and the Jam nuts L L, so as to revolve freely 
and without play within the fixture. The fixture Is now 
drilled for two hardened steel buBhings, one at R tor tbe 
index pin and one diametrically opposite at B. To properly 
locate theae hushlngs the work la fastened on tbe central stud 
/ and the hole for tbe index pin bushing R is finished first by 
dTllUng through ope of the holes P In tbe work, which is then 
removed and the hole counterbored to admit tbe bushing R, as 
shown by the dotted lines. The hole tn this bushing is lapped 
to exactly the same diameter as the six reamed holas P in tbe 
work. Tbe Index pin Is then made of tool steel, the head 



LYCOPODIUM POWDER IN THE POUNDBY. 

Lycopodlum is a vegetable powder used by pyrotecbnista and 
theatrical mechanics to produce a llgbtning-like flash effect 
sometimes needed in their business, and by druggists to 
sprinkle on pills, not otherwise coated, to prevent same from 
adhering to one another, and the purpose of this article Is to 
advise founders to use It for the same reason that the druggist 
does, only In a slightly dlSerent manner and on very dis- 
similar material. 

I refer to Its use by a few founders here In the East to 
prevent the sand from clinging to patterns, both wood and 
metal, especially on molding machine work, and were It not 
that the founders referred to regard their knowledge of it 
as a dark secret to be Jealously guarded from competitors, 
and are not broad enough in their views to exchange ideas 
with their fellow foundrymen, this article had better remain 
unwritten. 

By the use of lycopodlum. patterns that are considered nasty 
to draw are rendered, by a very light sprinkling from tbe dust 
bag containing this chemical, as easy to mold as the proverbial 
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being knurled as shown, and is then hardened and ground to 
lit snugly within the reamed boles P In the work, and the 
bushing R In the fixture. The work is then refasteoed on 
tbe Bxtare, being located by entering Index pin O through 
one of the holes P, and into the bushing R; and the hole for 
bashing 8 finished and the bushing entered in tbe same mas- 
Der as the other. 

To operate, tbe work is fastened on the fixture as shown, 
and the counterbore fastened in a taper sleeve in the miller 
■pindle. The longitudinal and cross feed of the table are then 
manipulated until tbe lead or supporting stud of tbe counter- 
bore is in line with, and can be entered into, the bushing 8. 
The work Is then fed against the cutter until the required 
unoant of stock has been removed and tbe graduated dial on 
the cross feed screw set at O. The table Is then moved back, 
Index pin removed, and the wdrk revolved until tbe next hole 
P Is In line with the bushing R. The index pin Is then re-en- 
tered and the operation of counterborlng and facing repeated, 
and flo on until all six of tbe bosses have been machined. 

• • • 

The engines for the New York Rapid Transit subway power 
house are to be made by tbe AlUs-Cbalmers Co., and are to 
be of the combined horizontal and vertical type, like those 
for the Manhattan power house. They will be rated at 7,500 
^umK power each at tbe most economical point of cut-off. 
and wilt be capable of operating continuously under a load 
of 11,000 horse power each. 



saehwelgbt It wilt be found invaluable as a means for draw- 
ing in loose pieces on big work, as practically no rapping is 
necessary, tbe piece fairly Jumping out as a result of the least 
Jar. For getting the best finish on names and numbers that 
are made of the usual lead pattern letters and figures and 
fastened on so that they only touch the pattern In spots, leav- 
ing open Joints underneath for the sand to stick in and thus 
mar what would otherwise be a fine Job, lycopodlum is as tbe 
Balm of Gllead to tbe heartsick founder who Is tired of having 
castings sent back because an A was made to look more like 
a Z by these very conditions. 

On large work It is sometimes used when there is a deep 
draw with little If any draft, and to make It stick on the verti- 
cal sides or faces some founders spray gasoline or naphtha 
on the pattern. Before evaporation on the one hand and 
capillary attraction on the other claim tbe oil as their own. 
"lyco" Is sprinkled on so that It "cakes," and by this method 
you can riddle or shovel sand Into the mold without fear of 
displacing tbe dust, that has a specific gravity of only .5. 

Send tbe "cub" to the nearest drug store for a nickel's worth 
and put it In a bag made of goods not too loosely woven and 
give It a "try," at least, on your molding machine patterns, 
and 1 think you'll like It; and you needn't be afraid of an 
explosion or rumpus of any kind, when tbe hot metal strikes 
It, due to its pill-separating and lightning-producing qualities, 
even in conjunction with gasoline or naphtha, as there Is 
absolutely no danger. — Patternmaher i-ti. t^fc Y^yo.-^.fW^i- 
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It is a matter of common knowledge among machlnlBts tliat 
a large surface plate 1b likely to become inaccurate after mucb 
use, more because of tbe pening action of the work applied 
lo the surface than by the wear. This la eBpeclally true of 
aurface plates uaed In blacksmith shops for straightening bars. 
Such plates will soon become high In tbe center because the 
upper surfaces have been pened by the repeated blows into a 
state of compression which warps tbe sldee of the plate down- 
ward. The same condition Is sometimes met on planer platens. 
That planing off a platen pened out of truth bj anjr cause will 
again put It In good condition depends somewhat on tbe 
amount It Is out. It It Is found "bumped up" % Inch In tbe 
center and Is planed oS without an attempt being made to 
modify the "hump," as In one case known, the result In all 
probability would not be a very satisfactory one. The best 
practice in such cases, as in most others. Is prevention. By 
deeply scoring the surface of platens with lines two Inches 
apart, both laterally and longltudlDally, cut by a sharp narrow 
tool which will sink In quite deeply without cutting a wide 
track, the trouble will be overcome, without In any way harm- 
ing them. Then the occasional planing off of the surface will 
merely remove the local Inaccuracies and nothing more than a 
•'skin" cut will be necessary. 

• • • 

A PIBCHWORK-PKBMIUM SYSTEM- 
In starting a piecework system It Is generally determined 
from the cost cards how much a man has been producing when 
working at a day's pay and when be Is placed under the new 
system be te totd that thereafter he will be paid so much per 
piece and will be paid by the piece only. The price Is set 
at a figure that compels the man to work faster to earn even 
as much as he did before, and be well knows that If he works 
very much harder and Increases his wages very largely the 
price will again be cut; and so for his own protection and the 
protection of those who may follow blm on the same work he 
la careful to keep his wages within the "bate" limit Under 
these conditions tbe man feels that there Is no certainty for 
the future and becomes suspicious of those above him. 

In Isolated cases we hear of tbe premium plan of payment 
being used In lieu of the piecework system, and It Is generally 
considered to be more fair and liberal toward the employee 
and by some more profitable for the employer. It Is sub- 
stantially a direct proposition made tay the employer to his 
employed and the latter are In a measure free to accept It or 



not; although one who habitually refuses may find blmseir 
In disfavor and perhaps out of employment In applying the 
premiam plan a foreman approaches Us man and In effect 
says; "Our time record sbows that it takes yon an hour, on 
an average, to complete one of the pieces you are to work 
upon. If you will work harder or devise some Improvement 
to enable you to make more pieces per day, we will pay yon 
half your hourly rate for every hour you save over the preacot 
time of sixty minutes tor each piece. If instead of completing t 
piece In sixty minutes you succeed In flnlslilng one every forty- 
five minutes you will receive, in addition to your day's pay, 
halt rate for the two and one-halt hours that you will tare 
In a ten-hour day, making about thirty cents added to your 
previous wages of |2-B0. Tou will, in any case, continue yonr 
regular pay ot f2.(iO per day whether you take advantage of 
our offer or not, as long as you stay in oar employ, and no 
matter bow much you may succeed in earning, your wages 
and rate ot increase agreed to under this proposition will not 
be reduced." 

It does'not appear to us, however, that tbe difference be- 
tween the piecework system and tbe premium plan lies so 
much in the system itself as In the disposition or tbe Inteo- 
tlon that Is behind it. There is really no fundamental differ 
ence In principle between paying a man so much per piece 
for every piece of work that be finishes and paying blm m 
much for every hour saved. In either case it is expected 
that the rate will be so fixed that the manufacturer will 
increase his profits through the introdnctlon of the system. 

The great evil ot the piecework system is the disposition 
on the part ot the manufacturer to cut the rate occasionally 
Where the disposition to do this exists, however. It is jua 
8S easy to arrange it so that a workman cannot earn more 
than a stipulated amount under the premium plan as under 
the piecework system. It Is simply necessary to devise new 
Jigs or methods for doing the work and then to adopt ae« 
rates of payment, with the new methods as an excuse. This, 
In fact. Is sometimes done when the manager thinks a work- 
man is accumulating more wealth than is good for him. 

When the premium plan Is adopted it Is with an evident 
disposition toward fairness, and this counts more than any 
mere details ot system. Tbe tact is recognised that It ii 
better to guarantee a man his day rate, regardless ot Ui 
production — discharging him if be does not do hla doty— 
than to require him to receive a smaller amooat when Slf 
production falls off. It is admitted that It Is better to K 
a rate equitable to both sides and to agree to adhere to 11 
rather than to place the man in tear of a reduction in tbi 
rate and so cause him to curtail the production to ward el 
the threatened cut In rates. These are the features of tb 
premium plan that distinguish it among other systema 

But are these features such that they could not be applltd 
equally well to the piecework system? It la probable thil 
no concern would be willing to pay wages under any syatSB 
that were considered exorbitant for the services rendered aad 
DO reasonable workman would expect to receive exorblUnl 
compensation. Suppose It was recognized at tbe outset thil 
such was the case, and that with this understanding eptdtt 
agreements were made with tbe employees to pay them e» 
tain piecework rates which were to hold for certain lengtbi 
of time, as a year, with the understanding that at the end «( 
that time there should be a new agreement. The period 
should be long enough so that If the workman was able to in- 
troduce any new device to cheapen the cost of production, b* 
could derive ample compensation tor bis invention In tbe if*J 
ot increased wages before bis agreement ran out 

Suppose It were also agreed that a man should receive Uf 
day rate regardless of the amount of production, as In tin 
premium plan, making bis acceptance ot the terms to a certali 
extent optional. 

Under such conditions as these It seems to ua there would 
be no false pretences, nobody would expect more than ht 
should receive, and every workman would be protected for ■ 
long period to make It an object to do his best to become dex- 
terous and to use his Inventive faculties as well. Such a 
transaction would, at least, be buslnesa-llke, and the piecework 
system thus managed would In effect be a piecework-premlnB 
system. 
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ANNOUNCEMENT. 



Mr. Clarence P. D«j has reclKuod ilie Vlc«-Pr«8[deDcy of Thk 
Ikduhtual Phz-sh aod r«ilrcx from Ills coiingcUon with lU pub- 
lications on December ISth. for th« purpose of eoKOSlng Id a 
unique professloo — that ot MverllslDC Counaelor. Mr. Dajr's 
n«w departure abould not bs elassed wltb adTtrtlalus asonclfg 
or brokers, as It Is entirely separate and distinct, and be 
purposes giving different eervlee from vbat Is offered by 
any agencj. In tbls posltloti, bis elgbteen years' experience 
Id tfaelr field will eaabic blm to offer mechanical adTertliers 
who are seelclnit the most effective r«sultB from tbdr adver- 
tialng. Mrrlccs wblch should be ot great valae to tb«m In se- 
curlnf the mo»t effective results froai their outlay. 

Mr. Day's preliminary stinouncemeni appears In another 
eoloun of this paper, and we feel sure his many friends will 
}odD wttb us lu wishing him uniiualllled success In bis new 

undertaking. 

• • • 

NOTES AND COMMENT. 
Our attention has bocn called by Mr. Arthur to two errors 
which appeared In his article on Uio Romontolr Clock. put>- 
Itsbed Id the November number. On page 72, left-band column, 
tfae ninth line from the bottom should read: "downwards, 
because bmss haa leea than tirfce th» rate of «e*l." On page 
tS, left-hand column, the thirtieth lino from the top should 
read: "regular depth. Mesh tbcse eonrs ;trteen-siJtecntfi< the 
nsnal depth." 



Ezra Qoutd. the founder of the drm of Goald A Eberhardt, 

Newark. N. J., died In that city on November 2. aged ninety- 

tkree yeare. Mr. Oould retired from business about ten years 

iKo, bot tt Is said that he occasionally paid Tlslta to the 

vorks. He learned the machinist's trade st the RoRers Loco- 

moUre Works, Patcrson, but later he moved to Newark and 

engaged In the machine tool hiislnesw, which bag been the 

work ot the shop ever since. Mr. Gould was one of the flrat to 

build milling macblnn and gear cutters in tbls country. 



Prom May to Septamber, L902, there Is to be an exhibition 

B.t the Crystal I'alaee. London, England, of exclusively Amor- 

prodncts. arts, Industries and Inventlona This, tt la 

lad. will be Ibe largest and most Important of Its kind 

'«r seen in the United Kingdom. As the year 1902 will be 

nrked by the coronation of King Edward VII. no more 

Auspleioas time and place eould hBv« been selected for an 

Ubltlon, as the historical event to take place In London 

«rl|] draw to that city a great number of vleltors. A com- 

mvreial bureau will be established under the direction of a 

connlttee of represenutlve American ami DrlUsb firms. 

wrbere Informntlon will be supplied regarding ehaonela of 

trade, and the placing of goods upon the British and Con- 

tloratal markets. Any partlculani r^;anlinB (be ezhlbiUon 

ean be had by applying to Alfred It Post A Co.. Produce 

fihtchange. New York. 



CONVBTINO ENEBQY FROM THS COAL MINE. 

Tbtre le a great deal of talk of doing away with the preeent' 
expenalre and wasteful method of nilnlng coal and transport- 
III It to market by railways- The electricians arc predicting 
ibat It will be (lone uwsy with In time and that huice power 
KatloDs will be located In the near vlrlnity of llio mines 
snd electric enargy trnr.stn«t«d to great cities by blgib-lensloii 
(Stttots. Wblle this aeetna an ideal condition now. It Is 
(Mttlnly Dot Impossible and will undoubtedly be found leas 
UMilT* tor power than the pntsent system. The great 
dlOcolty. however, is that a large part of the coal annually 
•"inwd. Is for heating purpoEeo. The use of electricity for 
''**Ung la hopeleas with any present known apparatus for 
^'tBtfonnlng the energy ot eoal Into electrical energ>-. The 
''Mmb by alectrical heating are enormous, the efficiency being 
^ than ten per cent. Tbls being ihe case, it would appear 
l^Mt the beat practical method of getting coal, or rather Ita 
IvMlct, to market will be by pipe llneK and In Ibe form of 
tts- While gaa which has been under heavy pressure Is not 
*(ii sdapteO to lighting In onlln^ry gas burners, tt Is an 
'^ (ncl and can b« utilized for power In gas engines with 

'I'lll as economical results in many cases tut elcctrlciiy anil 



electric motors. The coat of pipe llnea would be beavy, but 
the coat of operation le very low. 

John A. Jolmeon, late president of the Glabolt Machine 
Co., Madison. Wlni.. died at his borne in Madison on November 
10. Mr. Johnson was a native of Norway. Hta paresta cane 
to America when young Johnson was but 13 years old, and 
as a boy be worked on a farm and later sold farm machinery, 
and In 1S6S he started in the Implement business with Ur. 
M. E. Fuller, under tlie firm name of Fuller ft Johnson. It 
is said that tbc large line of Implements manufactured by the 
Arm was for the most part the product of his Inventive genius. 
Many of his Inventions have been patented. About ten years 
ago Mr. Johnson organized the Olsholt Machine Co. for Uie 
manufacture of laibes. In which they have t>een very success- 
ful, the aubolt lathe being well known. Hie four sons, sii 
of whom wcro machinists, were associated with their father 
la his new enterprise. For some time past the management 
of the Glsholt plant has been entirely In tho bands ot the eons 
of Mr. Johnson, owlne to tbe father's poor health, and there 
will be no break In the Glabolt plant by reason of Mr. John- 
son's death, The Olsholt Company received Its name from 
rbe city of Glsholt in Norway, the birthplace of Mr. Johnson. 



D& LATAL TDRBINB, 
The Bteom turbine as a prime mover tor general purposes 
promltes to soon become a formidable rival to the reclpio- 
cacing steam engine. The Parsons steam turbine Is b*lng 
built In the United States by the Westlngbouse Machine Com- 
pany, Bast Pittsburg. Pa., and the De I^val Steam Tnrblne 
Company are preparing to build tbe De Laval steam tnrMue 
on an extenalvc scale. They have built new machine shops 
at Trenton. N. J., which will be equipped with the best mod- 
ern machine loots and appliances tor economical maoufac- 
turlng. The main shop building Is of saw-tooth elde and cen- 
ter nave cortstnictlon which is unaurpused tor llgbL It will 
he equipped with electric traveling cranes and thfl machine 
tools will be electrically driven. Some of the machine tools 
are very coatly, being of special design, especially tbe spiral 
gear cutting machines built tor the company by the Pratt A 
Whitney Co. Spiral reducing gears are used In tbe De Laval 
lurblno for reducing the rotative speed of tbe driving shaft, 
aa the sp«ed of tbe turbine wheel Is too great to allow It to be 
directly connected for almost any purpose except tbft of 
driving centrifugal separators. Hence the deslniblllty of 
gear cutting machinea of the highest attainable perfection ot 
product to produce nolselees gears. 




A. a. M. D. MBBTINO. 

The forty-fourth meeting of the Amerlemn Society of Me- 
chanical Engineers will uke place from Dec. 3 to $ in the so- 
ciety's headquarters. No. 12 Weat Slat Street. New York. 
The following are the subjects that will be dUensBed at the 
various sessions: 

Opening Session. Tuesday evening. 3rd: Annual address 
by President Samuel T- Wcllman. the tllle ot which will be 
"Early History of Open-hearth Steel Manufacture In the 
United States." 

Second Sewlon. Wednesday morning — "Cost of Running 
Trains at High Speed." "Some Peoullarlllea of Springs." 
"The Llnvolpon System ot Units." 

Tbnrsday morning — "A. portable Accelerometer for Railway 
Testing," by F. B. Corey. "A Bonus System of Rewarding 
Labor, by H. L. Gautt. "A Sllcal Chain Gear." by J. 0. 
Nlion. "The Bursting of Small Cast-iron Klywhccls," by C 
II. Benjamin. 

Third Session, Thursday tveolng— "A New Valve Gear (or 
Gas. Steam and Air EInelaes." by S. W. Naylor. "The Potter 
Mesh Separator," by F. A. Scheffler. 

Closing Session. Friday morning— "Working Loads for 
Manila Ropea," by C. W. Hunt. "The Heat Engine Problem." 
by 0. H. Lncke. "Bxperlmonts on Spiral Sprioss." by C. H. 
Benjamin and R. A. French. "Water Power Development at 
Hannawa Fnlls," by W- 0. Johnson." "The Porro Prlcm." by 
w. R. Warner. "Bffect of Clearance on the Economy ot a 
Small Engine." by Albert Klngaburv- 
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FELLOWS RACE SHAPER. 
Th« Fellow* Ooflir Shapur Co., SprlagScld. Vt, are now 
manufRCtarlns a rack sb&per wlili^Ii op«rat«B on the eam« 
prlodplo nn tbeir gear ihaper, alUiougb ib« mechftntcal move- 
tneoU of Ihc macbiae bare boon Torked out on somewhat dif- 
ferent lines, owtog ro ibe dlfteTent ronulrRiueats of the cam. 



."H 



>if.i. kia vi*w »f Bi)M«'. 

A rack cutter on tbiB prlncipte baa been In operailoa at 
SrrlnfffleM, Vt.. for aoin« ttme. tbne elvlng ample opportu- 
nltr to perfect th« machine and t« ihorouehljr teet it before 
placliie It on tbe piarkeL 

The Fellows gear shaper la familiar to moat of our nadcrit 
but a brief explanation of the principle of Its opcmtloa wilt 
not be out of place and will be of aealst- 
nnce In the explanation of the rack shaper. 
In the former machine the cutting tool la 
so aceuratel}' formed gear wheel of tool 
•teel, with the teeth properly backed off. 
Tbe cutter la oarrlttd by a cutler bar. 
whieh moras In a vertical ctlrixrilnn and 
la supported by a carrlusc. which tinwl:! 
In a boriEontal itlrectloD on a croaa rail. 
The Koar blank is auppnrted on (> vertlcftl 
arbor and lb« cuttt'r Is fed Into It to the 
depth of the tootb. this distance being de- 



Kround acctiratnly ani>r II l» hardened, the work cut by It li 
of neeataity accurate and should run correctly with aD7 
gear made by the machine, even though the diameter of 
blank Is not exactly correct. 

Tbe rack ahaper operst<!S upon the same principle aa tbe 
gear shaper. using the aame cutter. For tbe rotary motion of 
the (ear blank U flubtitltuted tbe slraight-lino maUon of th» 
rack blank. During the return Mroke nt Iha cutter It U. of 
coura*. necessary that tbe blank and the cutler aboiild be 
separated slightly to prevent tbe destruction of tbe cutter 
by wear. In the gear ghaper this la accomplished by a allgbt 
morement of tbe blank, but in the rack ahaper the catt«r and 
cutter elide arc tbe parts that arc moTed. It will be aen 
from the enxravlngs that iho cutter elide la suspended apoo 
Irunnlons, which allow the entire slide to bare a Umitad 
swinging motion. The lower end of this slide bears ta an 
auxiliary guide marked D in each of the three views on the 
opposite page, and the position of which guide le controlled br 
a cam-actuated lever. The faces F of thts auxiliary gul<l4. 
seen in the plan lo rig. G, are held rigidly agaloat on lavtt 
face of Ike main frame, during the downward or cutllng stroke 
of tbe cutter elide, Tbe auxiliary guide, together with thi 
main frame, thus forma an ordinary slide bearing for iht 
cutter sild«. During the return stroke of the eutt«r the auxil 
inry guide carrying the cutter elide 1h wtlbdrawu from Uit 
Ulank an amount ■ulTlclenC to prevent the rubtiing of Ibi 
cutter. 

Tbe n>lar>- motion 1* trunsmtltcd to tbe cutler tilde tbraeict 
an Inclined abaft .<;. Fig. 3. which operates a worm and wors 
wheel at tbe upper end ol tbe »plndle through bevel gnn 
The connection between tbe spindle and the wormwbeel u 
through a t«mlclrealar slide to d«BlgDed as to prereot M 
motion at tlils point, this slide being tbe sune aa tued In tkt 
more recent designs ot the gear sbaper, 
Tlie reciprocating motion of the cutter slide Is obtalntJ 
through a driving crank which actustea a bell 
crank, which In turn connects with the euttei 
slide by n pitman, shown In Fig. 3. In the aw 
figure the location ot tbe feed screw for tM 
table Is Indicated, and aUe the cobqccUcb be 
[wenn It and ilie mechanism tor rotating tk ■ 
cutter Eptndle. so that tbe movenoDt of boift 
will be fu unison, The rotary motion is tnat- 
mltted to spur gear B ihrougb bevel gears aaf 
ahafts. This gear connocts with gear C, gtvlBl 
tbe nut of the feed screw a rotary motloo. 'I'M) 
f>>ed motion Is reversed by tumbler geata 




via. a. rrooi vm« or aaaoar. 



lermlned automatically: and then tbe cutter and blank re- 
volve at tbe correct relative speed, and the teeth arc thus 
formed upon the well-known principle that a ge^r tootb can 
be made to shape Its conjugate in a blank runutUK lu correct 
lelaUoos to IL But one cutler tn required for any wheel of 
a gtven pitch within (be machine's capacity. As thts la 



li Is recommended that In using tbe machine tb« lead bf 
reversed after cutting a set of blanks, and the next set cm 
by running the platen In the opposite direction. Thla lam 
returning the plAlvn to the starting point at each operailoa 
Mechajilsm la provtdeil by which the tt^»i can Iw tripped at 
any position of the platen In either direction. A power quiet 
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return of the platen In either dfrectlon la also provided. 
Depth adjuatmect ts controlled bj the two abort screws seen 
In tbfl plan. These screws are operated b7 hand In unison by 
the rod extending across the front of the machine. A gradu- 
ated dial Indicates the depth in thousandths. 

The blanks are held by a sretem of clamps which are re- 
movable, permitting any form of blank to be operated upon, 
as In cutting a rack upon a heavy slide. These clamps are 
eees iu the end view and plan, but have been removed in the 
front view. An oil pump and the necessary pans are also 
provided. 

One peculiarity of this machine la that no change geara are 
required. Aa the cutters all have the same pitch diameter, 
they all roll In unison with the blank. The capacity of the 
machine la from 16 to 5 diametral pitch inclusive, and ta built 
In lengths of 6, 6, 8, 10, and 12 feet. 

• • • 

THE ANNUAL AUTOMOBILE EXHIBIT. 



AT MADISON SQUARE OABDEN, NEW TORE. 
The second annual exhibit of automobiles, automobile parts 
and accessories under the auspices of the Automobile Club of 
America, was held at the Madison Square Garden in New 
York from November 2 to 9. It was a succeaaful show both as 
a demonstration of the development and improved construction 
of the automobile and In the number of machines sold. The 
sales were estimated to be nearly |2,000,000, which It one-half 
true shows the present Importance of the Industry and 1b fair 
indication of what will be its importance in the near future. 

Nearly 160 machines were exhibited on the main floor of the 
Garden by the various manufacturers and In the restaurant 
room attached were shown about 26 machines loaned for thp 
occasion by the club under whose auspices the exhibit was 
held. The type of automobile most in evidence was that 
driven by Internal combustion motors. Next in Importancd 
were the ateam driving machines and the electric machines 
were naturally in the minority because of their limitation to 
localities furnishing electric energy. Practically all of the 
racing machines ebown were of the gas engine type, and almost 
all follow the style of the French machines, the variation from 
pure imitation being more in the matter of detail than in gen- 
eral design. These formidable road locomotives have multi- 
cylinder engines, four cylinders being not uncommon and 
some having six cylinders, as in the caae of the Wlnton racing 
machine, which has a six-cylinder gas engine of 40 H. F. The 
famous Foumler machine, which has a six-cylinder engine of 
60 H. P., was also shown on the main floor. 'I'his machine 
has made road records of nearly one mile per minute. The 
complication of machinery because of so many cylinders Is 
preferred to the excessive vibration which appears inseparable 
from machines having one- or two-cylinder engines. 

While the attention bestowed on the racing automobile may 
result In developing the ordinary types, it la In general to be 
deplored since the future of the industry Is not in building 
racers or pleasure machines so much aa It is In the automo- 
bile for more utilitarian purposes. At present, however, there 
is no doubt that the flrst two types are the moat profitable, 
since scarcely enough has been done In the development of 
the motor-truck to merit serious attention. But the future 
of the automobile Is, in the opinion of moat conservative ob- 
servers, that of a burden-carrier aa it will In thla capacity 
serve the best and greatest Interests. The displacement of 
the horse from city streets and the facilitating of freight mov- 
ing by Its general use, would transform dangerous and nerv^ 
racking highways of confused traffic in great cities into boule- 
vards of commerce on which freight as well as pleasure ve- 
hicles move noiselessly and swiftly. 

The manufacture of steam-driven machines seems to be 
along more conservative lines, and the machines are more 
purely of American design. Because of its simplicity and 
reliability, the steam automobile Is aa much of a general 
favorite as it Is because of lower price. It Is not so noiay as 
the gas-engine machine, and is freer from vibration, two quite 
easentlal requirements for a pleasure vehicle. A great deal 
of crltfclBm has been made of the automobile because of its 
being a copy of the horse-drawn vehicle with the horse left 



off. The steam machine exhibit showed a general tende 
depart from this alleged defect, although It was aulte 
able In some Individual caaea. 

Without question the electric machines shown wen 
trim in appearance and the smoothest and quietest m 
The present state of the storage battery, however, 
giving promise of greatly extending the radius of act 
the electric vehicle. Is not such aa to warrant the use 
ectric macbinea except for city use, keeping always wl 
safe distance of the base of supplies. 

The exhibit of automobile parts and accessories wai 
as interesting as the complete machines, if not more 
many visitors. Among the new things In the gearing U: 
the Brown-Llpe equalizing gear, which does with spur 
nal and external gears what the ordinary form doei 
bevel gears. The advantages claimed for this device ai 
It is cheaper, wears longer, and wastes less power by fi 

Noiseless gearing is naturally very desirable tor a 
biles, and for this reason the exhibit ot the New f 
Rawhide Co. attracted attention. A practical demi 
lion of the difference in the noise produced by two 
gears running together, and one metal and one rawhld< 
was made by a model consisting of a large gear driven 
electric motor through two pinions mounted on the same 
One ot the pinions was of cast Iron and the other of ra' 
With the former in mesh with the large gear, the ooli 
considerable, although the geara were machine cut, 
with the rawhide pinion In mesh the noise was Imperee 

An automobile is as dependent on good tires tor sncc 
a bicycle and Is of course much harder on them because 
far greater weight. The development of pneumatic Ur 
automobiles, capable of supporting 800 to 1,000 poundi 
and still be resilient and almost puncture-proof, is one 
remarkable features of the Industry. It would natnra 
thought tliat a three-inch tire with walls one Inch thick 
Ing a apace for air only one Inch in diameter, would be 
and unyielding, but such tires were shown which we 
markably elastic. Bicycle tires of similar constmctio 
made by the same company, having one-h&U inch walla 
one-half inch air space. Such tires are practically pun 
less, and while not as resilient as thinner wall tires, thi 
Eo reliable aa to specially commend themselves to vm 
quiring a most reliable tire. The price la high, being 
$7 apiece. 

The exhibits of seamless tubing and seamless boiler 
were specially Interesting as were also the automobile 
boilers. They were mostly of the flre-tuhe type, the 
being aeamlesB and the tubes copper or ot steel coppere< 
to prevent corrosion. The tubes, usually about one-hal 
in diameter, are crowded as closely together as poasil 
that in a boiler 16 Inches In diameter as many as $50 
may be found. Such a steam boiler designed to carry a 
pressure of perhaps 200 pounds per square inch asd 
velop six or eight borse power in a space ot. Bay, two 
feet, la a feat of engineering. 

Among other features of the show, the abandonment 
steel wire spoke wheel and the general uee of the i 
wheel was at once apparent While the steel wire 
wheel was specially adapted to the bicycle. It has been i 
strated not to be so for the automobile, because of side 
which, of course. Is not borne by the bicycle wheel. 



• • • 



Electricians will be greatly ec^lQed by the following 
tlflc explanation of "why our feet get cold" aa perpetn 
the advertisement of an "electric" Insole. "In the flrst 
the human body is an electric Iwttery, the upper bail 
positive and the lower part negative. The earth on 
we stand is a powerful magnet. In damp or cold i 
the moist or cold earth attracts the electricity from tlu 
which is taken up by the magnetic globe on which we 
thuB depleting our bodies by extracting from them tb 
trie forces or currenta which keep the blood in motion. 
it Is that our feet become cold for want ot clrculatl< 
we run, jump or dance, the molecules ot hlood by Btlm 
and attrition, vibrate among themselves, such vlbratloi 
the source of electro magnetic heat, whether Is the too 
the brain," etc. 
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1 PROM THE! METROPOLITAN STREET 
RAILWAY POWEIR STATION. 

Btallatlon of the eleveii eDgloM and generatora at 
tffltropolltan Street Railway power Btatloa at Ninetr- 
Mt and Bast River, 1b Blowly nearlng completioii. 
I now In nmntng order eight of the AlUa S.OOQ hone 
rtlcal compound condenBlng engines driving General 
iltematlng generatorB of S.GOO kilowatts each. Two 
Inea and generators are In process of erection, and 

will follow directly as tbey are being flnlabed. 
;bt completed engines have simultaneously carried a 
larly 88,000 horse power without trouble. Adda from 

of the alteniators, due to the molecular vibrations 
rmature and field coUa, there Is scarcely any per- 
jolse from the operation of the huge eaglnes and 
a, while each unit is developing and transforming 
rical energy nearly 5,000 horse power, 
action of the engines Is an Interesting process on 
>f the magnitude of the work. The hollow steel 
one weigh about 74,000 pounds, and the flywheels 

000 pounds each. To this enormous weight borne 
jaringa must be added that of the revolving fields, 
g rods, crosaheada and pistons. Although the shaft 
les In diameter and made of fluid compressed steel, 
Mptlbly d^ected by the enormous weight carried, 
itlble Is the deflection, that the erectors throw the 
lxIs of the cylinders cut of plumb about one-etghth 
he height of the engines. By doing this the con- 
od brasses are made to bear squarely on the pins, 

course, would not be the case if the engines were 
ly plumb under the conditions named. That these 
• able to bear such loads for an Indeflnltely long 
' service during which time they are perceptibly 

1 and forth millions of times, la a striking testl- 
> their Integrity and spring-like qualities. 

the erection of the engines, a new feature of pis- 
ruction has been adopted, and all the pistons have 
id In the same manner. Each of the pistons has 
ing ring, set out by springs, 'ilie hlgb-preseure 
I made In two parts, the Joints being fitted with 
ipers to prevent leakage. The feature of construe- 
Ted to. Fig. 1, Is that the bull-ring is made Integral 

follower plate Instead of the two being separate as 
he ball-ring and follower thus form an Inverted cup 
6 Inches In diameter, with a large hole In the top. 
ring and follower are held to the steel piston by 
irge screws, whose heads are set flush with the 
>f the follower face. Screw holes for eye-bolts are 

for removing the combined follower and bull-ring 

cylinder. To examine the packing the twelve bolts 
ved and the bull-ring removed without disturbing 

T MOM FOLLOWtn AMD kULL-WNO 
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Pis. 1. Oomblsad Followat vid Bull rloB- 

n. The bull-ring abuts against a flange on the pis- 
Abestos gasket being Interposed to prevent leakage, 
utagea of this construction are that there Is no 
}r the bull-ring to work loose between the piston 
follower plate, and that it makes a more simple con- 

wblch is as convenient, or more so, for examination 
ordinary form. 

low-pressure pistons, which are 86 Inches in dlam- 

constmctlon Is somewhat different The follower 
ring are made in one piece and held in the same 

The packing ring, however, U placed near the top 
t to the center of the bull-ring, and a narrow ring 
holds It In position. The follower ring acts as a 

to the follower bolts, being set so close to them 
heads must all be turned with a flat next the ring. 
B construction, the packing ring may be examined 
removing the bull-ring, by taking oS the narrow 



follower ring referred to. This construction Is undoubtedly 
stronger than a solid cast Iron piston would be, and It avoldi 
the bad-wearing qualities of an all-steel piston. 

To easily get the high-pressure cylinder bull-ring into the 
cylinder with the packing in place, Mr. Tomlinson, the assist- 
ant chief engineer, has a useful kink. A thin steel band made 
in two parts is placed around the bull-ring so as to cover 
about one-halt the upper width of the packing ring. The 
band Is drawn together snugly on the packing by nuts on 
the screws holding the two parts of the band together. In 
this manner the packing is easily forced into the bull-ring 
BO as to be flush with the surface. When being lowered Into 
the piston, the band Is removed as the packing enters the 
counterbore. The packing is thus started with none of the 
pushing and prying against the packing, which is both dan- 
gerous and trying when on top of a vertical engine cylinder 
at a distance of forty feet from the floor. 




The manner of adjusting cranfc-pln brasses of such large 
engines is not without Interest, since obviously somewhat 
different means must be taken to do It nicely than on small 
engines with which most engineers are familiar. The ordi- 
nary process of screwing up the adjusting wedge and push- 
ing the connecting-rod back and forth on the pin by hand to 
teat the adjustment la scarcely practible when the weight on 
the pin, as In this case. Is not far from fifteen tons. Tet 
essentially the same procedure is gone through by the aid ol 
simple mechanical aids to move the rod sideways on the 
pin. Each pin is drilled and tapped in its face with two 
l-ioch holes. These holes are for screws for holding the 
piece F In Pig. 2 to the face of the pin when adjusting the 
brasses. The holes are ordinarily filled with two flush-head 
screws for the sake of a neat appearance. The piece F forma 
a fulcrum tor a heel-bar H to force the connecting-rod inward 
on the pin,' To throw it outward another heel-bar H', Is In- 
serted between the strap D and the crank-disk Q. The ad- 
justment Is made by screwing the wedge B between the end 
of the connecting-rod A and the brass Id the usual manner. 
Helpers on the end of the upper heel-bar H throw the con- 
oectlng-rod Inward, and the engineer attending to the adjust- 
ment throws It outward with the heel-bar B'. After reach- 
ing the limit of adjustment at which the rod can be comfort 
ably moved back and forth by the heel-bare, the wedge la 
slacked back such an amount as the engineer's Judgment 
decides will be sufficient tor cool running. 

To prevent the wedges rusting so as to move very stiffly, 
as they will often do, even when deluged In a bath of oil, four 
shallow oil grooves are cut across both faces bearing against 
the rod end and the brass. The oil grooves allow the oil to 
get to the faces and prevent them rusting to any great extent 

The adjustment of the brasses on the crank-pin and on the 
crossbead-pln, is made both for the high- and low-pressure 
sides with the crank-pin at the top center. The engine is 
turned over by hitching a chain around a spoke or the rim 
of the flywheel and engaging with it the hook of the 30-ton 
Sellers traveling crane, which serves the entire floor space. 
In this manner the engine is slowly turned over by power 
and stopped at any point wanted. 
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Jia FOR BOBINa CBANK-PIX HOLES. 
Editor Uachinbey: 

The accompanylDg cuts illustrate a Jig deaignad for boring 
crank-pin holea In flT-nheels, aa used on donkey pumps, 
stralgbt-llue air-compressors, etc., where there Is a Sywheel on 
each end of the shaft and a rod connects the crosshead with 
a pin In each flywheel. It Is very important In cranks of this 
character that both pins have precisely the name throw 
and that there be no advance of one pin over the other, aa 
otherwise there will be brought to bear upon the cross- 
head connections a bending effect which will cause trouble 
by binding, etc. 



i^ 



Another commendable feature connectMl with the adjuatable 
bushing is the facility with which It may be replaced by 
another of different alse, thus allowing ban of rarloiu 
diameter to be used, with the advantage at the same time 
oi close working fits between bars and busbiogi. Tlila fre- 
quently becomes necessary In work of this character when 
the atock in the holes to be bored is too great or when the 
holes are out of line to such an extent aa to prohibit tlie 
regular bar being used. Two or three aeta of bnahln^ can 
be made, with different sized holea, to salt the reqnin- 
ments. 
The adjusting screws C C, Fig. 2, and FF, Fig. 1, are to be 
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D«tftila or Boring J^V- 



In making the Jigs for the various sizes one of the prin- 
cipal things that had to be kept In mind was that the maxi- 
mum rigidity must be secured; at the same time, however, 
the weight should be no greater than necesaity demanded 
on account of handling. But under no circumstances should 
too little metal be put Into any Jig In the endeavor to reduce 
the weight, even If the condltlooa demand it; for If that Is 
done the probabilities are that sooner or later It will have 
to be added In the form of patches or perhaps of an entire 
new Jig. FMgs. 1, 2, and 3 show three views of the Jig, which 
Is, as drawn. Intended for a machine with a stroke of 12 
incbes. 

The webs of the frame A and H are made quite deep, and 
the bearings for the boring bar are made abundantly long, 
aa they have much to do with the securing of a good hole. 
The usual solid bushing has been dispensed with as being 
unreliable and the one shown In section in Fig. 2 used In 
Its stead. This construction Is slightly more expensive to 
build than the solid busblng, but Is so far superior to It that 
the increased cost need hardly be considered. The hub E 
Is bored and reamed, and then the busblng B Is turned up, 
after which four slots are milled In Its outer surface length- 
wise, as shown, one slot going all the way through tbe shell, 
while the remaining three go within about one-eighth Inch 
of the bore. The bushing Is then hardened and ground to 
slide into the hole in the hub E with about .002-Inch clear- 
ance. A feather, not shown In the drawing. Is fastened per- 
manently In the hub to prevent the bushing from turning 
and Is made to slide freely through either of its four slots, 
thus making It Immaterial which way the bushing is placed 
In the hole and also allowing for preventing unequal wear. 
Tbe ntit D might have been made of cast steel If desired, 
but machining steel answers very well, however. Pour slots 
were milled In Its flange to receive a spanner for turning It, 
as shown at 8, Fig. 3. When the boring bar is placed in 
poeiltion In the bushing the nut is turned in against the 
busblng until a slight friction Is felt on the bar when turn- 
ing It by hand. This, of course, does away with all play 
between the bar and the bearing, with Its consequent chatter. 



set out against the hubs of tbe cranks and the arms of tba 
wheels, respectively, after the Jig has been set In ita proper 
pOEition, which effectually prevents any twtoting of the JU 
upon the shaft and obviates the necessity of pntttDf uj 
great strain upon bolta K K, Fig. 3. 

Fig. 4 shows the method of fastening the cutters in the 
boring bar. The pin / is made of caat steel turned to a tqier 
of % Incti to the foot and hardened. The front edge of the 
cutter Is BO placed that It will cover about oae-halt of the 
diameter of the pin bole, and tbe part of the cutter that 
covers the hole filed away almost entirely, leaving Just wat- 
flclent stock tor the pin to press against when it 1b drives In 
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tight. The cutters are turned while In this {toaltion, then 
taken out, hardened, replaced and ground to size. A number 
can be made at one time and kept In stock, being first care- 
fully marked. 

Fig. S shows a set of cutters tor boring a hole. No. 1 la 
the roughing cutter and Is held In the bar in the manner 
shown In Fig. 4. Two rough cuts should be taken, and 
consequently two roughing cutters will be required for each 
bole, the second cutter leaving about .026 Inch for the flnlih- 
Ing cutter. Tbe finishing cutter. No. 2, which Is of tbe form 
shown with rounded cutting edges, can be left loose la ths 
bar. It Is placed In the same slot as cutter No. 1, but the 
semicircular groove J In It is enlarged so that when the 
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cutter la in tta proper place the pin does not come In contact 
wltli It. the pin being used In thia case merely to prevent the 
cutter falling out of the bar previouB to Ita entering the hole. 
Cutter No. 3 is used for countersinking the holes, which 
a&ould be done before the finishing cut Is taken. It is held 
In the bar In the same manner as cutter No. 1. 

There are several methods of applying power for operating. 




PlC. a. MMhoa of DrtvlsK tli« B»r. 

A anlvereal drill is a good driving mechanism in so far as 
power and feed are concerned, but as a rule drills of this 
character are kept busy on other work. A very good arrange- 
ment is that shown In Fig. 6. It consists of a rope^riveu 
Dallett portable drill, attached to the boring bar direct. The 
method of attaching is already shown in the cut, the drill 
being bolted against the finished hub of the wheel In such a 
position that its spindle Is brought in line with the boring 
bar . It does the work admirably and can be set in almost any 
out-of-the-way place when rope-driven. This is especially true 
it the drill be motor driven. 8. B. McQcade. 

Montreal, Canada. 
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SMALL INSIDE MICKOMETEB CALIFEB. 
Editor Maohikebt: 

The accompanying sketch. Fig. 1, shows an Inside microm- 
eter caliper of my design which measures from 1 inch to 
XH inches, and has U-lncb adjustment of screw. The exter- 
nal view, shown at I, Fig. 1, Is full Blze, but the sectional 
view. Fig. 2, Is enlarged to three times the actual siie to 
better illustrate the details. A. is the frame carrying the 
adjustable screw 0, and E is the main screw which carries 
Ui« barrel B. 

Provision is made for the taking up of any wear that may 
occur in all necessary places. The wear of the nut and 
•crew Is taken up in the way commonly used In outside 
micrometers, that is, by turning the small nut N, Fig. 2, on 
the tapered end of the spilt bushing o. The contact piece D 
p&Bses through the shell B and screws Into the main screw E. 







riB. 1, Inside uterometer. • 

holding them all together firmly, and there are two small flat 
■pots on the head of this piece D so that a wrench can be 
applied to loosen it If It desired to rotate the barrel B on the 
screw E to bring reading line correct when adjusting for 
wear on contact piece D. As both contact pieces are hardened 
on their ends, wear is, of course, very slight. 

The contact piece C screws Into the frame A and Is pro- 
Tided with a small taper headed screw S, which locks tt firmly 
in podtlon when screwed up, the end of being split. The 
mMtensAon contact pieces L, M and N, Fig. 1, are all provided 
with this adjustment and screw onto the frame A up to a 
•boulder, there being a line on the extension piece and on 



the shoulder to show when It Is up to its proper place. This 
line Is shown on each of the eztenalon pieces, L, M and N, 
In the drawing, and also on the small sketch of the microm- 
eter at the left-hand end of Its frame A. 

The largest, or 9i-lnch extension piece, Is threaded on its 
outside end to the same size as the micrometer frame at T, 
allowing the %-lnch, or >4-lncb, extension pieces to be screwed 
onto it, thus making the capacity of micrometer i% inches. 
With this form of extension piece the operator does not need 
to use a magnifying glass, as Is usually the case with other 
kinds. In setting rods to a line. The threaded portion of the 
frame at T can be covered with the small bushing F, shown 
In sketch. Fig. 1, when extension pieces are not being used. 




71a, a. Beotlon of Uloromatar Bnlarstd Tliraa Tlnaa, 

There Is 1-32-lnch clearance at both ends of the screw E, 
allowing the micrometer to close to 81-32 inch, and when out 
to its full extent there Is ^ inch of the screw in the nut 0. 
The handle, shown at H, Fig. 1, is for use in deep holes, being 
clamped over the enlarged portion of the barrel B near Its 
middle. M. H. Ball. 

WatervUet, N. Y. 

a a a 

PO'WEB PRESS TRIPPING MECHANISM. 
Editor Haohirkbt: 

The accompanying sketch shows a tripping mechanism for 
a power press, the use of which makes It Impossible for the 
gate to come down twice, even If the operator holds the 
treadle down. 

A, In the cut, represents the side of the press, from which 
the two lugs F F' extend out. These lugs have the round pin 
B sliding through holes in them, and the spring 8 on the pin 
is so arranged as to hold It up and also to keep It turned 
around to the left so that the cross-pin P In Its upper end Is 
held against the latch-rod G. 




TrtpplBB Devlca. 

When the pin B is pulled down by the treadle, the cross- 
pin which is hooked Into the latch-rod O brings the main 
latch L down with it and allows the bolt E to slip along and 
engage in a clutch, causing the gate to come down. But as 
the collar revolves with the shaft, the pin D on the collar C 
conies around and strikes the cross-pin P, thereby throwing 
It out of the notch In the latch rod G and allowing the latch 
L to go back to the normal stop position. 
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When It Is desired to operate again the treadle le raised by 
IlftlDB the foot and the cross-pin P hooks Into the latch-rod O 
again, in piercing the pin D Is removed entirely, which pre- 
vents the constant tripping of the latch. 

W. W. C0WLE8. 

Waterbury, Conn. 

• • ■ 

FIXTURE FOB MILLING LAO-SCRBW THREADS 
Editor Hacuikert: 

The accompanying cuts, Figs. 3, 4 and 6. represent a fixture 
used for milling ]ag-Bcrew threads, as shown In Fig. 1, upon 
blanks as shown In Fig. 2, the finished plecee being for use 
on the spindles of Jewelers' small polishing lathes to hold 
biinng wheels and scratch brushes. As It was not desired to 
center the blanks, and as there was considerable metal to 
remove, it was thought advisable to mill them rather than 
to cut them in the lathe. 

The fixture conelsta of a spring chuck C, mounted on a 
slide j8, which is capable of motion along ways on its base B. 
Tbe slide Is given its advancing motion along the ways by a 
leadscrew L, which is driven through the gear and pinion 
O and P from the shaft A, and at the same time the lead 
screw gives the chuck Its rotaT7 motion through the pinion 



as soon as the slide reached the end of its traverse the re- 
sistance of feeding further would cause the feed belt to begin 
to slip, thus making it impossible for the cut to be carried too 
far. When the cut had been finished the machine was stopped 
and the table lowered, and the screw removed from the chuck. 
Then the pinion P was slipped out ol mesh with the gear 
and the slide returned, by rotating the leadscrew by hand, to 
Its original position ready for another blank. Tbe cntter 
was made especially for this work, the required shape of 
thread being obtained by a little expert men ting. Tbe fixture 
was, of course, fastened on the table with . the leadscrev 
nearly in line with the spindle of the milling machine, helOE 
set out of line with It only to an angle equal to the obliquity 
of the threads of a 4-pItch screw, so as to provide clearance 
for the cutter. H. J, Bachmakx. 

New York City. 

• • ■ 

THE PLATFORM SCAJjB AS A COMPUTER. 

Editor Macuinebt: 

t do not pretend to say that tbe following is either nev 
or original, but I give it. knowing that many of the readen 
of Hachikert will be placed in the same position at the end 
of the year that I will, that is, of taking tbe annual Inventory 
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and gear p and g. Fig. 3, p being feathered to the lead 
screw so as to be able to move along with the slide as It ad- 
vances. Tbe gear g is made as an integral part of the spin- 
dle which holds the spring chuck, the nut N on the end of this 
spindle being for the purpose of tightening or closing the 
chuck, as well as to hold the thin washer W, which keeps the 
pinion p In mesh with its gear while the slide Is traversing. 
The axis of the spindle is, as shown In Fig. 8, inclined at an 
angle of 4^ degrees to the horizontal to allow for the taper 
of the screw. The long %-lnch shaft wa.; drtven from the 
feed of the milling machine through a universal Joint fastoned 
to it at the end A, and the required rate of feed of the blank 
per revolution of the cutter was properly determined by the 
ratio of the gears P and O. 

In order to take a sufficiently deep cut to finish the screws at 
one cut. It was found necessary to support the blank by a suit- 
ably shaped steady-rest placed under It to bear the thrust of 
the cut, but tt was found that s stop was unnecessary, because 



of the stock room and much of the stock will have to be 
accounted for as so many pieces. Now If you have an ordinary 
6D0-pound platform scale, you will find that the 100-ponnd 
weight actually weighs only 1 pound, which thus makes the 
ratio between the. weights on the platform and beam 100 to 1 
for a balance. Now It It is desired to count 1,000 pieces of any 
stock article, which pieces are all of the same weight, place 
ten of them on the welgtat-banger of the scale beam and 
enough more on the platform to Just balance the beam, when 
it will be found that there are Just 1,000 pieces on the plat- 
form. This scheme will work equally aa well on any scale 
where the ratio between the beam and the platform Is known; 
as, for Instance, If the 100-pound weight of a scale le found 
to weigh Vi pound, one piece of any stock article on the beam 
will require 200 pieces of the same weight on the platform for 
balancing, because the ratio between the beam and platform 
Is 200 to 1. 
Detroit. Mich. W. P. T. 



122 



MACHINKEY. 



December, 1901. 



Toronto, Ont It has 
the shop for pressing 
etc., BO that I think 
Machineby. 

It conslBtB of an air 
a dashpot cylinder C. 
la bored to 20 Inches 
cylinder Is cast In one 



proved Itself a veir useful adjunct to 
in side-rod bushings, axle-box brasses, 
it will be of interest to readers of 

cylinder A. acting upon the ram B, and 
The air cylinder la 30 Inches long and 
In diameter. The piston D in the air 
piece with its piston rod or ram B, the 
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latter being bored out. The packing used on this large piston 
consists of ordinary snap rings. The small cylinder C at the 
top la of the same stroke, but only sis inches In diameter, 
and is permanently filled with oil. Its piston is also of oast 
Iron and is connected to the large piston D by a 1^-inch 
steel piston rod, which passes through the two stuffing boxes 
M and N. The small piston has two holes through It, as 
shown by dotted Hoes In Fig. 1, through which the oil in the 
cylinder passes when It 1b moving up or down. Impelled by 
the large piston in Its movement. Thus It acts as a cushion 
or dashpot to prevent sudden dropping of the heavy ram to 
the bottom of the cylinder when a bushing or brass has been 
pressed out of the work. 




PlB. 3. 

E. Fig. 3, 1b an end view of the lower end of the large 
cylinder casting A. showing the lugs cast on by which to 
fasten it to the supporting columns F F. FlgB. 1 and 2. F, 
Fig. 3, Is a croBS-sectlon view of the supporting columns F F, 
which besides acting as supports serve to guide the cross 
head O on the lower end of the ram. Vways are planed verti- 



cally on the Insldes of the supports, as shown at V, to cor- 
respond with the ends of the crossbead O. These columns 
FF are bolted down to a heavy cast-iron base H, upon which 
the work rests while being opersted upon, and which serves 
as a base for the press. A combination head is used to 
connect the dashpot cylinder C to the top of the air cylinder 
A, and it is in tills casting that the stuffing boxes Jlf for 
the bottom of the cylinder C, and N for the top of the cylio- 
der A, are inserted. The three-way cock K, Figs. 1 and i. 
Is connected up with ^^-inch pipe, so arranged that the opera- 
tor can admit air pressure on either side of the piston to 
raise or lower it. A pressure gage Is connected to the upper 
end of the air cylinder and located handily at the front of the 
press. The air pressure usually carried at the shop Is 80 
pound s.- 



bi.-aM RINO 
"-- BKttUtO 




/iHluan^ Avi. .1.r. 



PIS. 4. 



In Fig. 4 are shown In section the different forms of stuffing 
boxes used on the press. Jf is the stuffing box used at the top 
of the air cylinder A., in which a conical leather bncket-rtng 
packing was found to be most satisfactory. M Is the stuffing 
box used at the lower end of the oil cylinder, and L is tbe 
one used at the lower end of the air cylinder on the large ram 
B, which is 4^ Inches in diameter. As may be seen in the 
sketch. Fig. 4, L Is packed with a flat ring packing backed 
up by a brass ring at the top. 

With this press work can be much more uniformly fitted 
tban by the usual methods of using a screw or, as Is most 
frequently the case, "main strength and a sledge hammer." 
Also a very great saving of time is effected by Its use. An 
interesting fact In this connection is that prior to Its use much 
difficulty was experienced in getting a fitter to renaalD long 
on a Job of fitting axle brasses, for the reason that the work 
was too laborious; but now no trouble of this kind Is met 
with, the fitters in fact preferring the Job of fitting to 
other Jobs. The press will not be found to be expeoslTB to 
build, especially In consideration of Its usefulness. 

Toronto, Ont. Obsebvxk. 
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FACING-CUTTER QRINDINa FIXTURB. 
Editor Macuineby: 

I am sending herewith a sketch of a fixture for grinding 
facing-cutters, which is a very convenient tool, as by its use 
one Is absolutely sure to get a straight cutter. It is of caft 
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Iron, and of the sbape and dimensions shown In the accom- 
panying sketch. The cutters are placed In the slota and 
ground the same as a milling cutter. The slots are made 



prodactlon to 50,000 tons per annuna. and plBC« it at a price 
wblob might EC«ia prohibltorr, but front It* qualltjr they cao 
afford Lo no charse thetDMlres. 

Tb» OK, whlcb now comes from entirety underground oper> 
atloDs. Is cnaKnetlte. with an 8r«ras« of 50 percent of mQtalUc 
Jrao. and (loni 0.00:5 to 0.005 i>»r canL pliofpboriu. It reqolrca 
vbtry Httl« flux Id tbe blast furnace, «8 tbe gangue 1b prin- 
dpallr llmesione, and the phoEpboruB Is of that minute quan- 
tity whicli K«ner*lly land* one to doubt tlie chemist's reputed 

TCbuUb. 

The mine has been operated for at lc*st 100 rear*. At tirRt 
It wa* owned hy private parties, but later reverted to the gor- 
ernment. In 1SS3 It was a^n taken by IndlTlduala, and has 
been succesefuU]' worked erer since. Up to X829 iha ore wa« 
disrupted b7 firo aettias- Id that 7«ar the use of gunpowder 
was lotroOuced. As Ihe present working depth Is 846 feet, 
lisitlng the work* aeems like poDstrntlng the bowels of the 
MrtL, and when wo refiect on the great age of the tnlao and 
the prlroltlTe cbaracier of Us flrst eipIoltlDg, we oould not 
help feeling that from eome dark comer mlgbt come tbe splrft 
of tbe ancient Norsemnn to ask why we were Intnidlog upon 
Its original home.— Rolwrt W. Hunt, la CaaaUrr'a Maffotint. 



in the market at the preaent time. The qiienloD ooofroollni: 
us, then, Is for the gBS-engliiA mantifncturer to Mlve. To the 
coDservative enKlnetr the gas engine la, as It always bos beta, 
a very iDlerustlng machine with gTBat possibilities, but for 
general large power pun>ose* its goet lo etill prohibitory. 



OAS VS. 8THAM. 
A question not yet settled to the Mtlsfaotlon of engineers 
Is vbether or not the gas engine can be economically substl- 
tnled for Ibe steam engine in plantg of mmlernte size. That 



BRBAKINO DP PIPTEBN-IKOH OABT-IBON OCNB. 

Some months a^o a large number of old caonoD wera Mid 
at the Marc Island Navy Yard. Tbe largest of Ibese guna 
were IS-lnch amootb-bore Dablsrens ot cast iron, mad* la the 
tarty 'GO'S. The problem which confronted the purcbasera 
was how to break them up into pieces of merchantable ahape, 
which In Ibis Instance must not be larger than about 200 
pounds weight. 

After connlilerliig iwTeral metboda and making some ezperl- 
menig. tbe contraciors adopted tbe method of drilling row* of 
holes longitudinally, driving Kcel wedges in tbe&c holes till 
the giina spilt open, and later breaking the pari* Into smaller 
plecea with giant powder. The method of drilling and split- 
ting th« wedges is plainly abowo la tbe Illustration. The 
guns were Jacke^l up on roller tieanngs so they could l>c easily 
revolved and a frame carrying U drills was set over tbe gun. 
The holes were 1 Inch in diameter and about 7 Inches deep 
After drilling one set ot holes, ibe drill was shitted endwlaf 
about 4 inches, and a second set oC holes was drilled. In thi» 
way rowK of holes about 4 inches apart were drilled entirety 
around the gun, the rows being spaced about 8 tncbe* apart 
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ftDglne* are now built In sliea of several hundred horse 
power tliat run economically and sntletactorily under certain 
CKHidltloB* there can tie no doubt. But will thoy prove economi- 
cal under the varied cooilltlons met by th* steam engine in 
every part of the country? On the question ot economy tbe 
Unfftnecring yctct has the following to say: 

In point of fuel economy, as Is well known, a gaa engine 
of moderate site le on a parity with the largest and most com- 
pletely equipped tri plo^xpanalon steam nnglne. Either will 
give a H. P. hour tor each 1 to 1% pound of coal fed Into 
the gaa generator or boiler furnace. The rcmalniDg items 
are coat of plant and availability. Now that there are at least 
two systems (the Mond process and tbe Loomle process), by 
which power gas can be successfully made from bituminous 
coal, or tn tact any Itind of fuol, the gnt (tngino ami steam 
engine ore everywhere equally available, Tbe remaining ques- 
tion of flrA cost la really the vital one. We are informed 
tbat a complete gnfl-producer plant can be erected for 126 to 
140 per cent of tbe cost of a corresponding complete steam 
holler plant. A rilllerence of this magnitude mlgbt easily tie 
oftset by IncreaEcd economy tn operation. But when we con- 
sider tbe engines tbL< dllterence Is far greater. The gns engine 
weighs two or three times as much as a steam engine of equal 
power, and tbe cost is li nearly the same proportion. More- 
over, we are told that It Is dlfflctilt to secure large gas toglD«s 



OB the circumference. The drills were operated by a 80-H.P 
IndueilOD motor with current from the Yards ft Docks gta- 
cralor. 

The guns were split open with steel vedgts. Two mm 
u»lDg 12-pound sledges opened one gun Id a day. Aa effort 
was made to continue the splitting by wedges, but this waa 
unsuccessful and powder was used to finish. A barricade or 
bulkhead of 13 by 12-tnch timbers was built over the pieces 
and under tbis the seigments were broken into small fimg- 
mente with sticks of 40 per cent nitroglycerine powder Inaerted 
In the boIcB and fired. Each gun weighed 43.000 pound*, and It 
requlrod two men four weeks to drill It. and Iboo two waaks 
more to break it up with wedges and powder. 

One of tbe most Interesting things In Ihe lltuslratlon 1> tbe 
enormous power of TJin wedges. N«ar tba breach the thick 
nesB of metal was IT lucbee, and this thickness tapered lo tbe 
muazle. where it was 3 Inches. A start was made a«ar the 
mutzic and then aa the metal cracked It wa* followed back 
until tbe breach opened aa nicely as a hickory log. Som* 
of these guns had never been fired, and these were much more 
difficult to break up than others. 

[The abovft account was contributed by Frank H. Oreen to 
tbe Engineering Seiet. to which publication we ar« also 
Indebted for tbe pbotograpb from wblcb the lUastiatlMi 
made. — Ewitob.] 




UDd«r tbXa ti«iul!nff aro U«t«d &»v maehlnv und AiDall tooli 

!wb»Q tbey are broustit out. No tools or appllBUOM ore 
daaorlbsd uolaut tttoy ar« strictly new aod so do«crlp< 
ttonsAT* iDSvrtod for iulv«rtliiln{r <x>n*1d«rAtlODB. 
* tCaoufftcturera will Und It to their adv&nMrfl 

to notify m« when tbny brlnu out new 
produotv. so tb»t tb«y luay ba r«i>ro- 
»«i>t4kL Ui t]iJ« d»i>arbm«ai. 
lli« ClnclniiHt) Milling M8cAId« Co.. ClDClcnau, O., nave 
brought out A venicfti tplndk milling hend tar um on h««ry 
knee-type milling Eaacbtoee. The Bpindle runs tii adjiisiabie 
box«s ind Its Odd Is tbresded on tbe outside the tame ss the 
end of the borlzoatal spindlo of the N«. 3 asd 4 machloee 
made br this compacy. It aim has the same slse taper hole, 
so that dII tools ar« Interehansoable botiroAD th« horliontal 
<and verUcal BplmlleH. The head can be swiveled In a verci- 
[Eal plane through 360 degrees aod Is graduated. 

J. T. Slocomb ft Co.. ProTldeoce, R. 1.. have rsoentlr brouKht 

out a inicT«metcr caliper tn inodin«d form, designed for meaa- 

urlnx the ihtcknees of the walla of tubes, and similar work. 

It la alvo useCul to tool malicre on Jig work. In testing dlH- 

llanccs of holes from the edges of a piece of work. The prln- 

Idpal parts of the caliper are like the standard one-Inch Slo- 

Mmb micrometer caliper, but the outer end of the frame 

which carries the anvil is beveled to as to reduce the width of 

U>e frnmo at this pninc and allow the anvil to enter tho tut>e 

lift bote. Since the anvil of the Sloiromb caliper te practically 

■oUd with the frame, the adJustmentE being made at the other 

end. It Is an easy mntter (o so shape the acTil as to adapt It 

tor BiMTl&l purposes. In this case the frame Is made narrow 

I enough to allow the acvlt to enter a bole 7-16 Inch in dlam- 

{■t«r and to a depth of % Inch. The anvil ilM-lf l» spherical 

on Its end. so that It will bear correctly against the cylindrical 

Borfaee of a hole, 

IMPROVED DBILL SOCKET, 
A new drill socket Is now manutactured by the Cleveland 
[Twist Drill Co., Cleveland. Ohio. tb« leadlss feature of which 
Is the abapc of tbe slot la which the drift pin llta. In the 
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usual form of socket the drift 
plo hoars on the coi-ucr ot the 
drill cang. and the workman 
uiuet bold the drift with ono 
baud while he strikes It with 
the other, and he needs thmi 
hands U ho wishes to prevent 
Ibe drill from falling out and 
Rlrlklng the drill table or tbe 
work. In tho new socket the 
drift will stay In position, 
whether It Is bit hard or 
lightly, and un« tiHiii] Is fre«> 
to bold the drill. The drift 
I squarely upou tbe tup of the tang of Iha drill, and It can 
~<llrlven la from eiih^r hide ot the socket, the double bevel 
making the drift fit equally well ntther way, 

DRILL. VISE. 
A drill Tlfle with a uciv«real Uk attachinciit is a now and 
OOTst acceasory munutaclured by the Graham Hfjc. Co.. Prorl- 
d«ac«. R. I. This style of vlee u madn in three sisee and 
tbcy are intended to he used either with or without tbe Jig at- 
tachmeoL A drill vise Is one of the most laborsavlng Tee- 
lurefi that can be applied to a drill press, since it provides 
as for qiilrkly clnmplDg or relensln? work, and ss it can 
moved about an the lirill press laTiln. avoids the neceeelty 
for sUftltiK the arm or table of the drill press. 

Tbe jaws of the rltie are faced with unannealed cast steel. 
It has been found by experiment that thn quickest method for 



releasing «r damping tbe work la by a coarse pitch acraw, 
and this l8 used in preference to some quick movement device 
for the movable Jaw. The Jig attachments are Intended fur 
duplicate drilling, thereby saving the time and tronble of lay- 
Ing out work and also preventing the drill creeping to either 
side. Tbe way te use the Jig la to lay out and drill one piece, 
mad paint this red or some unusual color; this being under- 
stood to bs a 8lg» that it Is not to be used, but to be kept for 
a sample or template to set up tho Jtg by when slmlUr pieces 
can again be drilled without marking off or using the draw 
ehlsei. 
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Tbe fallowing letUrs refer to parU marked to corr«Bpond 
on the engraving: 

II Is one of E«veral Interchangeable bushings with Intorlor 
hulca of different dscs, liut common outside diameter. D 
holds this bushing and may be awlvellett to any desired vMh 
tion. it may ami will genorally be used without bolder 0, 
(hat Is, Rrmly serurcd to vise proper at A. C Is the bushing 
holder stand. It Is movable up and down and can be made to 
swivel. It Is held by a clamping device, not shown In ctiL 
/; Is a tnovable Oxture to hold stops. H and K are movable 
piecos and the Immediate stop against whicb the work li 
brought. 

HORIZONTAL UlIXINO UACUINB. 

'Ihe Becker Brslniird Milting Machine Co., Hyde Park. Mass., 
Iitive recently brought out n Lincoln type milling machine. 
The table ie beavy, with feed automatically tripped at any 
position In the entire length of tbe longitudinal teed, and 
has a transverse adjustment of 5 Inches, with a qulck-retimi 
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haadwhcri convenieitily located. It has ihrce slots of standard 
size, and la provided with oil pockets on ^H<-h «lde and end. 
The spindle, ot hammered crucible steel, runs in self centering 
adjustable bronze boxes. Is hack-geared 6 S-10 to I. has a No. 
10 B. ft 8. taper, and Is mounted on a bsary carrier accurately 
ecraped to the head and llrmly held with tour bolls, having a 
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bmrEntf la x 11 inebea on lh« fncc The splndlfl CArrler li 
supported upoa tbe uprlRlit coluun, Is el«v«i«d br a ^agle 
acrew wUb micrometer adjuEtment. and la also provided wtUi 
ft stop screw to enAlik the operator to return the spindle to 
euictlr tbe same position, li is Klbbvd lt« wbole length to 
taks up Any w«ar, which InsureB accurate alignment. Th« 
deeiKH ot tbo bed In the upright column la elmllar to that on 
Itie heaviest typea of long tned machine*, thns sivlns absolute 
Hgldlly. Tbe MmI fMd worm U atlacb«il to tbo carriage. 
JOS tn oil pockets and U tpllned to tlie teed shaft to over- 

feomu an? sldo thnint. The tall post is adjustable to take dif- 
ferent leu^thfl o{ arbors and ha; a hardened stoel toll center, 
also adjustable. Tbe machine is provided with a centplete 
oiling apparatus wbon desired. The vertical adjuetmeut of 
tbe aplndle is 8 Inches; Lh« diameter or spindle 2^ inches: 
number of steps on cone, i; the lnrs«t;t i;t(p on cone, IV 

Liocbts; the cmallesc Mep. 6 Inches: number of feeds for each 
], 4: and width of belt. 3i>j inchee. 

BB8LV 8AKD OttlKOSB. 
Tbe Bealy Band Grinder, made by C. H. Bcaly tt Co., Is 
a neat aad efllclent form of polishing machine, nnd In Fig. 
4, la ahovD a cev type of this machine, to designed that an 
operator can use tt when slttlos down. It Is also built with 
the usual tiprl^hi pedestal. ThA band wh«4ls are made of 
^cmt'Steel cuetinEs and the emery or other aliraalve material 
Is applied to the whnl on a cloth band which la slipped on 
to Uie whe«l. Tbe two ends of the band pass through a eloi 
In the periphery of tbe wheel, and are drawn tight by a 
apeclal device on the Inside of the rim. To refcl the wheel 




Ir lb only necessary to remove a band and replace It with 
another. FeJt covered whnelfl are fumfehed, If desired, aorf 
lire to be used when u soft polishing »iirf»ce Is neceasary. 
The bHiiil of cloth earrilng the abrasive U then lasteoed on 
the outside of the felt. One of these machlnea equipped with 
an aEsortment of Itandx will do the work of an ordiDary 
buRlng and polishing frame, and tnalcea It unnecessary to bave 
a large nnd cspcnEirc aiEortment of wheels, 

A KBW RADIA.L. 
The Elckford Drill and Tool Co.. Clnrlnnatl. O.. have 
brought out an entirely new deelgn of rudlat drill from de- 
signs »nd patents of H. M. Norria, their works manager. 
Three Ftxea and four styles of this machine are now lining 
built, the smBlleet of which Is IlluftrBted. The machine bas a 
large number of speeds and feeds. Directly conueeted with 
the feed ni«chaaUin ihcrc Is a dial depth Rage that enables 
the operator to read all depths from lerti inaioHd of lM?tween 
Intermediate polnttt on a fixed scale: the traverse of the 
spindle is controlled by «d absolute safety stop; the tapping 
device operates at all speeds; and the machine is provldeil 
with a muillple automatic trip, which at one setting can be 
made to trip the feed at as many difTercnt depths «s there are 



holes In the work l>eing done, this being one of Its most novel 
r«atur«». in place of ibc uniiul cono there is & slngts drive 
pullej- from which power is transmitted tbroudt what tbe 
manufacturers call the speed l>oi, mounted od th>« base M the 
left of the cotuino. Thia tjox contains gears and friction 
clutches, which by m^ans of one lever can be made to give 
any one of four apecda. As compared with the customary 
cone pulley drive, the advantages claimed for this speed bos 
are that It does away with all belt shifting, can be driven 
from below the floor, can be driven by a quarter twist belt 
If dSElred. and Is well adapted to the apptlcalion of electric 
motor drive 

From the speed box tbe power la transmitted through 
mitres to a bsck gur box mounted behind tbe eotums on 
the arm sleeve. This is pracllcnily a second speed box. for It 
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rontaltts gears and friction clutches, which by means of tbe 
two kvvra shown at the tar left of the arm girc tour speeds, 
the varieties being so arranged as to give In comblnatloo 
with (he speed box proper IS spindle speeds in gaomttrlcal 
progreselon, ranging from 16 tn 266 revolutloaa per titlautc. 

Tbe feed range is from .006 inch to .1 inch per revoio- 
tlon of spindle, the operating gears twing so related as to di- 
vide Ibis range into 8 feeds In geometrical progressloo. Tbe 
feed gears ara mounted la a box on the head to the lad of tbo 
drill spindle, and are operated by a lever, a quarter turn of 
which changes the feed cllhrr to the next higher or the next 
lower. 

It will be floen that the speed, back gear and feed box levers 
give the operator instant and easy con^l over the cutting 
tool, one lipoid nnd teed being Just as easy to get as any otber, 
eo tbat In this luachlne there would necm to be no seoM what- 
ever for not running every drill at Its proper speed and feed. 
especially as engraved index plates, fixed to the machine, I 
Indicate the poaltiooB of the eeveral levers and the properJ 
speeds and feeds fur all illiimeteni cuvured by the range of j 
the machine. 

FIFTY- TWO INCH BORIKO MILL. 
One of the new machines exhibited at nufTale by tbe Pl^lB- 
llss Tool and Supply Co, was the G2-incb screw-cutting, borfog 
nnd turning mil) mttuiifnctured by the Riggers ft Hemptilll 
Macbinv Co,, Alfred, N. Y. The machine is iilostrated tn 
Fig. 6 and has a cumber of new features. The hooalngs are 
of the tox type nnd extend clonr to the fioor. The croes-rall 
is raised or lowered by power and carries two heads, and all 
tbe bearing surfaces upon tbe rail and in tbe saddles and 
beads are unusually large- Accurate gradoatlone are provided 
tor the headii. 
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The talilii hak 16 T-alals and can bn EtopiKtl at any deslr«i] 
itiOD bf means of the brake Id couqccUod witli tbe Cool 
Itrer ahowa ot tbc tide of the bosc. The table cear and 
pdnioB art) ac«ural«l7 planed and tha testb aro pri)t«ct«d rrt>m 
cblps. Each head la entirely IndependsDl of the other in re- 
spect to Its feeds, etc. 



Is provided with !ud«|>ondeDt adjustment and carries a aplndlo 
cf large dlamoter runnlnic tn hard tironte tioicei. The splDdlea 
are driven in uulson hy a 4-iRL'b belt on & (our-aectlon cone. 
through Kearlng. tn the ratios of llVj and 3S^ to 1. At thn 
front end of each xplndle la attached a factng head provided 
with a SAddte-carrytng toftl and with automAtic feed in either 
direction by mvaiis of a star wheel and kicker pins, and capa- 
ble of facing to 24 Inches dinmaler, 'I'he least distance be- 
tween the two beads is 10 inches and the grealeat, 40 Inches: 
while Ihc other head Is placed at a right angle to the others 
with equal ndjuatmenl from a commoD eanter. The work Is 
bold In suitable fixtures Qtled to a two-Jawed chuck or rise. 
tormlne a pitrt of the machine. The chuck Is mounted on a 
carriage supported b; a bed and hnn a horizontal movftment. 
by means of rack nnd pinion, lor the purpose of conveniently 
placing and remnvliig the work. 

NEW DOWN-DRAPT FOBOB. 
In the accompanying cut. Fig. 8. In fhown a new type of 
doim-drart forge adapted (or heavy work, such as Is met 
'vrllh in railroad Trpnir Fhops nnil other situstlona of a like 
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The feeds are poritlve ami nns opcratea by cones ot gears. 
They are deslRnwl vltli special reference to tliread cutilniE. 
■^nd all standard tbresda can be cnt from 2 to IS per Inch. 
ineludlnE 11%- This Is a great convenience In the case of 
la.rs« fiSBges and similar work which has to be thri^aded. 
*lDce they can bo flnlshecl complete on the mill and need not 
Ixs removed to a lathe for threading. 

THEISIE-WA.V PAUINO UACHINB. 

Ttw H«aman * Smilli OmiMiiy. I'Vurideru.-* R, 1., bMJdi^ 

R>H.nafactarlDK a nnmber of standard muchlnoa, partleularly 

*» tiling and boring machloee, design and build a great msny 

>I>«clal tools. One of the recent machtnea of this character 
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li a ibree-way fsdng machine shown la Fig. 7. adapted for 

,ftctng e1mn1tan«»i8ly three sides of a casUn; such as pipe 

BttlngB, or any work requiring three aides to bo machined. 

uitb the adiacenl sides at right angles with one &aotber. 

There are three beads mounted on suitable beds, Mich ot which 



nature. As Will be percelreil. the forge la conatructcd of steel 
plate ol a b^ary gnge with csM. Iron exhaust hood and 
connecUooa. Blast gates arc attached to the forge with levers 
for conlrolltnB the blnsl. and the Butlalo antl-cIlnker dumping 
tuyere permits ready clMUlng of the fire 
without undue disturbance of the aaroe As 
will be noted, a convenient water tank Is 
provided, as well as a novel coal hopper in 
the body of the forge Itself. The hood is 
adjustable to v&tIoub positions at the Are, so 
that BDioke and Rases may bo cfflclently ex- 
hausted under all candltlons. I'he forge la 
maiuifactured by the BuOalo Porge Co.. Uuf- 
falo. N. v.. who have mad* a specialty of 
down-draft forges, doing away with over- 
head pipioR, and the heat and smoico so pre- 
valent in many forge sbops. 

TWIST OBIIX ORINDEB. 
The Standard Tool Co.. Cleveland. OblO. 
have brought out atwUt drill grinder. Nhown 
ii Fig. 0. which l8 adapted (or drills from 
>^ to 214 Inches in diameter. It will grind 
right or lefVband drills, flat drills, two. three 
or four-lipped drills or three-groove chucking 
reamers. A giiiircd pump with supply lank 
Is fitted to the machine, giving a continuous 
feod ot water on the wheel. When the ma- 
chine leaves the factory It Is set to grind at an angle of 59 de- 
grees, but It can be adjusted to grind a wide range of anglsa, 
both above and bvlow 59 degrees, The various adjustments 
for drills of different sixes and ancles are easily and quickly 
made, and are as follows; 
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nrf>t. place ihe drill In 7 drill bolder, and screw up drill 
fltou A until the Up of tti« drill eztenda about 1-82 loch ahc&d 
of drill Rulde B. Second, looE«n tbo clump od tbe rigbt side, 
and movo hanclvheel C. on the left eido trltta the braes dial 
up to a point iDdlcallni; tho »lw of the drUl: tben tlKblen Ute 
elarap on tho rlsbt Bide. Third, turn the baodwhe^l D under 
the machine until drill culde fi eomca to wltUn 1-3S Inch 
o( the face of the emery wheel: then tighten aide bandwheel 
a to hold rlBid. Turn Ihc knurled screw head for grinding 
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on Atock OD rh« tip Of th« drill. For more or less cleanmce. 
loosen BGtecrew y uuderneatb the V drill bolder, and move 
either risht or left uotll the proper ckuruDcc Lt obtained; 
th«n lighten the M'tfiirrfiw. Por inor« or leas ancle, loosen the 
two screws ^ ou the taper bearing, and tuuvc the I' 'trill 
bolder up or down uatlt the angle required Is obtained: then 
Ught«B the T-tlot screws. Corr^npondtHf mnrks on the tarer 
bearlns Indicate tho proper poslllon of the machine tor grlnd- 
InK an angle of 68 degnrcee. 

PLAIN UILiLIHO MACHINB. 

A plain milling machine, new In dcnlgn ajid known as No 
21. baa recently been brought cut by thu Drown A. Sharps 
Mfg. Co. Providence, R. I. Several Important (eaiuros thai 
have not been combintrd before la a machine of this slas and 
capacity are embodied In Its cooatrucUon. 

The machine Is built for work requiring ususually large 
table capacity and long cutx. Exceptionally heary gearing Is 
provided, thus fitting th« machine espoclally tor the roQiilre- 
mentB of mschlue tool buildera. englno and railroad sbops, 
and the heavier claBs of milling In general. 

The following delaila relative to Its ooDstructloti may In- 
tereel our readers: The fitcel aplndle h&a ground and lapped 
bearlagB and runs in phosphor bronze boxes, provided with 
means of compcn«itioa for wtar, and is driven by a worm 
wheel, the worm wheel being made of phosphor bronse, while 
the worm Is made of steel, hardened, and runs In olt. The 
thrust of the worm le taken by ball bearings. Provision Is 
made for taking np tho wear of tho worm and wheel, thus 
inaurlDg proper contact and the smooth running of the spindle. 

The aplndle cone rans idle and in the same dlreclloo as the 
■baft on which It U mounted, thus reducing llin friction to 
ft minimum. It has only two steps: the power tieing trans- 
mitted through a eystem of gearlBR. arranged to give an ex- 
ceptionally high ratio. 



The rhangOH of spindle speed are obtained by means bT 
traneposioK gears. With two speeds of the countershaft. 8 
chantfOK of tiieedH are obtained, varying from IS to 100 revolt) 
lions per minuto. The advantages of this method of drlvlr^ 
are readily appreciated, as tlie speed of the aplndle cone i* 
maintained more uniformly than when tbe change* of spaed 
arc wholly dependent upon the number of steps In the cons, 
and tlie power Is not reduced to as great an extent when slow 
speeds are required for heavy cuts. 

Tbe method of clamping the spindle hriad and knee is Im- 
proved, each btlnts clamped by one lover tu place of two. as 
formerly, Thle will tend to show the caro and attantlon 
given throughout to tbe details of convenience In the manipu- 
lation of the machine. 

The arm support ts exceptionally rigid and of Improved de- 
Blgn. It la made In two parts, clamped directly to the front nf 
the knee, and can be easily placcil In position or removed. 
The two parta slld« upon each otber, and are clamped In po- 
sition by bolta pastilng through tbe slots. This form admit* 
of a bearing for the outer end of tbe arbor directly in the 
support, and allows tho ndjujnabls arbor support to be used at 
Boy Intennrdtnlc point in Ihr arbor. 
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The lalite Is supported directly In the knw, which la WfT 
long for tbo capacity of th^ inaehiuc- Another Impartant 
feature to be notvd U that llic table remains locked (a f«a- 
Uon when the feed U automatically throws out. Adjustaliit 
dials, graduated to read to thousandths of an Inch, iDdW* 
the longitudinal, transverse and vertical movfmenta of tb 
table. A dial, fsraiUmttta to rc^ad to tilths of an Inch. Indlcatn 
the tranevei'e« movement of the head. 

AXLE TOBNING LATHB. 
One of the new mucblnct that t» being manufactured hf 
the Grant Tool Co.. at tholr new plant at Franklin, Pa.. Ii t 
10-lacb car axle laihe, shown In Fig. 11. It la an unusutltf 
powerful and massive mnchine. even for the class of wort 
for which it U dedgned. and it swings S feet 3 ItMhef t» 
tween centers and 10 Inches over the carriages. The carilHt* 
are guided on the bed by a V-track on the front, having a nn^ 
face of over 1 Inches, and at thv r«or hy a flat stirface •( 
&t»out ibe samo area. They are Utted with Uodem tool pOK* 
and are aelf oiling, Th& rlght-li&nd tail-btock spindle Is muni 
by a. worm and worm wheel gearing, and It on tie opcnttd 
on either sldo of the lalbc. The clamping device is poeitlva 
preventing the tall block from Eliding back from tbe weik. 
Tbe crosa feed screws of the carriuge are geared thtes to 
one, making it easy to adjust the tools when necking late ik* 
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lid* from iha maselveDees And grut ]M>wer of tb« ra«!lilne, 
chlet fvnturcB are the method of drlTlnjc ibe work and 
iTroBccmeDt for pluelng tbe work In tlie mBchlne. or (or 
>Tlng IL Ab usual In such tatli«a, the driving head U at 
xntrr Bod consists ot a gear wltb a largA hub nmnlitg in 
ible bearlngA. Tbere U a large bols tbrougb ibe c«nt«r 
It gear, tfarougb wblcb the work pafiaes. the drivlag being 
seana of suitable doga or clampa. The genorul arruige' 
I of the drlrlng head Is shown to Fig, 13, where O la the 
log gear, having the hubs a and t>. which suiipon the gear 
I bearings. A segment la cut out from this gear, as shown 
and when tho gear Is In such a poaltton that tliis opening 
woslte a (.'orreKponding opening in the gEsr casing. 
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Tb»n arr iwo prliKipsi metboda of «l*etric tealtlon, ossmIj tM 
rrlmarr or banaar brask *otik sad tb* sccotidarr or Jddp spaiii 
uictbiKl. IB ibU tismphlvt there art worklac dnwlsn for snrcMcfM 
tfc'vloM tor botli tmlliodn, and wbtcb ar« auitd to lafrUix* no pattnta 
aiiO an (it« to Ih UMd by tn. Ttirm aro fonr pama o( iMt czplaia- 
luc iba drawlBCs sbu ud p]nttt girlns full iSrlalla. 
Lf.iua I>Njiwi»aii jixd Lbttkiiihu h.h Bitotxxaaa. Hj J. C. I-. Mib. 
, AiMOf. I'lMf, C'lTll KnjiliMrrlnit Id tliir L«lkiuJ Stanford, Jr^ Ualrct- 

•Itr, I-ulilitlml by U)» auih'ir at ralo Aim. cal, l'ri.», Jl.iio. 

tills booK U Iat*n4<>d III tDmiib tbc ■tuilrut nmUKh Iralulag la 
Ibp u)« vt diatilni; liiii>lnDruts (o mablr bin to coo*trtict oucarala 

IilsktII drawlnE*. nak* rl^an-Fui iiik llnoi and do l«pibla l^ttcrlBg. 
t *tDl>r«cM iIm lbKtnicit"a atren bj tlii> aiiibor ai preparation for 
drartliu In roiiriM In <lMcrltill*e sn>mi'try, martilsa &«wlu and 
•nrTBrlng. Tli«r» arc Tour foMlns plalc* aiiil tba InaiructliNi aa to 
tbc nae of tlw loatnimfnta. Irrviriilar ctirrn, IrlSBftM^ ew.. is civta la 

5rr«t doiall. both in ili« loit and t>y lultabl* lllit«lTail«D>. Th« aab- 
ea of Icitrilos li alao treated verr tellT. not only taklim up taa 
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k1« caa be rolled Into place between the centers or can 
llled otit ot the lathe when flnlKbed. without baring to 
It through the s^ar, end first. In tbc uiual way. Sloco 
Dg out tlilit Mgnwnt Btahea a break In the oonUnultr ot 
«etb or the gear, a spedal driving arrangement Is pro- 
I. Tlw driving shaft is at T, and the pinion D at its end 
a two ldl*r gMrs / /. both ot which meah with tho main 
Tbese Idlers are Bepnrated enough 80 that when one 
ll out ot contact with the driving grar. owing to the 
m wb»re the segment is cut out. the other Idlor will do 
rtYlng. In the sketch the right-hand Idler Is Just paaetng 
t contact at point x. and tbe other one haa passed Into 



form and prnportlon. but aim pulntluc irul ILe illini.*ultlM met wttb 
b; a beelBBvr. A,<Vonin«nr>>if tb« levtboak U ■ lilank book e«n- 
ulnlas 83 nagaa anliablT nil«d tut pracLlc-e la lelttrlat. The pn<* 
of ibia l> 2h c«nt*. 

How TO BoiLD A THRsa noaaa ruweu I^i-ncs Bkoisis. U7 U. w. 
Oobart*. Folto alia, wllh annomtit platM. Publliih»d by tlie Gaa 
Bafflae rabll«hliw Ca, Ooodal) bii:s., Clnclnnail. u. Prlct. 1:^.110 
Ttiv objNC ot tits Iwok la to rurnlMb a dealGn for a (omplPi* 
HHotlno launrti vExlnc, togetbtr wltb tbe D«^«a«ar|- iDitrucMaaa for 





l»«i»<ii/Vftar. 
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et at point y. thus glring a continuous and uniform 
D to tbe driving gear. The shaft T Is driven from the 
Pdll«7 throttgh a vorm and worm wbpol and two bevel 
eacsMd at the left end ot the atachine. as In (Itt- H- 
urangement operating tbe teed-rod Is very simple. 
B Us> than one-half the number ot pieces generally used 
e lathea, Is positive In action, and quickly adjontable (or 
arlatlon of feed from 1-16 to 8-lS per revolution ot bz1& 
• • a 

first «Iectric railroad In Russia has b^en op«i]ed this 
It Is l3Vj miles long, and connects tb<! m&niiracturlng 
( Lodz, In Russian Poland, with ncigbboiing towns. 



Ita cnnatnicii«D. In proporilanluK tbe vsrloua I'srla tl» ruka 

f.lvnn In thir kullivr'* ''The Qaa Agtse Oaadbook" baxa b^n fol 
owed, and In order tbai tbc tormuls uutr be looked up in an; 
Kmralar laatase*, rcf«r««f«a to ibe bandbook are girrn In tii« leii 
prepartng ifate work the author baa Snic made a complete act of 
abop drawbiCB. aearlr Sll ot Uwni full else, aotf tbeo rnOucDd tba 
drawlogs to Bok* tbe plataa In the Iwvk. tSetall* sro si'''" '"'' ■" 
itie psna. wltb fall dlnwnaliHia. and aiaeinbleil drtwlon aiv nbnwn 
whor* noceaaarr. Tbe taflne baa beeo <l«al8D«d m> tbat It m*r tn buitt 
wlib tbe tool! foDDd In the awrace oiacblne abop- oo pln.'r puvr' ibe 
fl/wboel—whtrb l« 18 In^bM la dlamot<r~r«qiiinnB a taibn lar|t«r 
than te-lBtb awing. Tbia ta a fourcycle «ig1ae, becaaa* It l^ <be 
BOtbor'R piprrl.'nce tbat machlBlats wbo bSTe had no •iperirnrr 
with two-c^.vclv poglnea are nut aocceaaful wltb tbem. Tho W>k la 
attrsctlvelj goiieo up and ibe drawlon are near, ttloaptlota tmin 
lli« orlslnal tracing! t«d b« rumlahv^l. If d<Hlr«d. a,t an BdJUIoQal 
cost ot 14. wlien purcbaacO wltb itie book, or t4.&0 nben bnught 
•fl^araialj, 

C<>MPREBtiiD AiB. tra Csas ash Applicitioh. Br Uarduir Li. Uti- 
tox. Ji.K. PubllBlied by Nonnan W. Healer * Co., 132 .Vaaanii 
Street. New Yoik, S23 8vo pages, arlib MS lllDitrailaaa. I'tti^e. 
15.00. 

Mr. UlBcox ti tbe aulhor of the well-koowB books, "Mrchanlcal 
Uoremenla," "Gaa. Gaaoliue and Oil trogliKM." "Hortipkaa Vehicle* " 
etc. Tbla, buwerrr. la laucli llic moal fcportstn work that be baa 

frodaMd and ta the tDr/tt fi-<mplete and coraprebenaUe trvaimmt of 
he tnbjecl of tMiaprrasnt air atxl lu apl>llcalluna tbai baa tx^ra pab- 
liabcd. le favl. K<i know ot uu uiUer Imwh wbleb does Bior« Itmn Iirst 
Ibe aubject la a rragtaeuiair maooer. Tbe lltefstiir* un ttir cc.ni- 
merrlal uacs of compreaacd air. eaiieclally lu Ha appllcadoD In Ibe 
mechanic art*, baa coitlKlnl alto<Mt eoltrelj of trade clrentsia and 
OLTaaluual aritcles and papers pnbllsbed si different times, Tbrrr has 
*ala« besa uaeb aaaitee puWlabed oa tbc tbeoretlcol side of tb* aubjoft 
In books npoD tbennodTnamlca aaO In papers ereacnted before tatlnocr- 
iBg oocIetMS Tbla acaiiered Infonnailon. nowevsr. does not meet 
tbe reqalrcawBt* ot the cnstaecc, «rbo nceda in bare bla lufonnathm 
gaitaeted tontber In conveuleoi fonn (or refereoc*. At cnniriboinr or 
tbir Srttntilte Jmrrtr^n. Mr lllao?! t»a li«d »»>• etiancn to jtalhei 
a large amouni of lulmmallon upon comorfswd atr am) lis apptlca- 
tlont and (bla haa been (iieaerrea and utiilted In (be praparntlon of 
tbla book. 

Tbe aeope of tbe work may be Judged by Ibe following statemeBl 
takm fruia the title page; The book coolalna mailer obon the 
pliyalral pruyerllet of air from a rai-Dan to Its liquid afaie Ita 

In (lir oBie.-atlun Ot ilsllvoary and inrtabia msvhlncrr. In nliilnj;, air 
TrioU. all lift*, pumplaii of water, aclda and oita: ibr ai* iiiam tor 
clrauliig BDd iiftlullnc: [be aand blaal and Its work: and ibr QumtT- 
oua appllaDces In trhltfb compresied air la r moat conTpQlctii and 
wanLtuIcnl Iranimllter of power; for rallwai work, nllwai prooul- 
alon, refr)e« rail oil atiil tbe various vm* (o wlili-1i eumpmsod air \na 
been applied. A Kr'al many of tlit llluatrattuon vera made cepeclslly 
for Ibis work, wbllo utbers wblcb Illuairaie cinnnrcnMj air fflaeblaery 
and drvlcca are taken fron trade llterstiim. tbe effort being SOde 
to selecl Bucb ones aa represent tbc beat modern prattlrc In all daparl- 
en^Eta. Tbe b(Mk bt printed on coated paper and Ita Bi>p«araiiee la 
Fic'ppiionBiir gDud. Tbere are In all SO cbapiera. «Ub a Hit «t 
paleoK ui>u(i ctiiogressed air derl««s. Tbe thwiry fl tbe aubject Is 
trc-aied fully snit «ucb allied vobjecta a» atr applied to prco<»*triv 
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llqnld air, pneuinktlc tube tranamlMloo »lr compreuon Kt hich alti- 
todea. Uw power of ttie wind, etc., arc tuuched upon. A creat deal 
« attention U flven to air compreuion and to pnenmatic toola. Air 
pr«ainre« both below and above atmoaptierlc preniin are coosldferM. 
Tbere are for^ tabiM for coDvenlent reference and tbe book ImpreaH* 
na aa a nrj Talnable treattee In which aDlBcient attention 1* accorded 
botb theorr and practice to make a well-balanced book. 

ADVERTISING LITERATUBE. 

We bava recalr«d the followinc catalogne* and trade circular! : 

J. U. Kiva h Co., Waterford. N. Y. Price Hat of tools anch aa ■ 
Upa, dlea, pllera, dleatocka, etc. 

TBI WAnoN-BTiiXMAit Co.. New York City. Catalogue No. 61, 
of hydraulic Jocka, of whloh thli compan; make an exteoalve line. 
Theae are made Id a sreat variety for all uiea to which each machinery 
la applicable. 

Turn BrufDAu PnaDiiATic Tool Co., CblcaKO. III. IlIoatrEted cir- 
cular of the "Little Olant" pneamatic bammera In which are deacrlp- 
tloBB of the different alaea of hammera, and lUoatrattona abowlnx 
toem In actual me on different kloda of work. 

TBI HooQBON & PiTTis lira. Co., New Baven. Conn. CataloKue of 
the Sweetland chuck aod alao of tool hotdera, aarface gagea and other 
machlnlata* tools, ste^l stamps for both letters and flgures, tool room 
and time checks, etc. 

TBI Pick Dbdp Psbbs Wokkb, New Haven, Conn. A circular con- 
talnfaiK nsefDl Information and a table enabllDS one to calculate the 
relative effects produced by drop hammers fall big from different 
helcbu. The uble Is a nseful one In estlmatioK tbe capnclUea ot 
bammera and will be sent to any addreu upon application. 

TBI AtuuiCAM Tool, WOBKS Co.. Cincinnati, O. PItth edition of 
their catal(«ne of machine tools. In this catalogue are listed the 
extensive line of tools made by this company, and as the cataloBue 
la pocket slse and contains numerous useful tables, It Is convenient 
for reference. An attractive circular has also been issaed upon their 
Pan- American exhibit 

Tun CLnvBLAND PnaoiATic Tool Co., Cleveland, 0. Catalogue of 
pneamatic hammers, drills and other pneumatic appliances. Tba 
tools and appliances made by this company ar« lllostrated, and tbere 
are nnmerous reproductions from photographs showing the actual 
operation of these tools la the machine shop and on structural 
work. 

TBI Oeutt Tool Co., Franklin, Pa. Catalogue of machine tools. 
This is the fflrat catalogue Issued by this company since the estab- 
lishment of their new worka at Tranklln, Pa. It ts handsomely 
etten up and the tools listed Include several slses of band lathes, a 
per-tumlng lathe, a 16-lnch engine latbe. several slice of turret 
lathes, npright drills, boring machines, milling machines, worm- 
wheel hoboing machines and an sxle Isihe of novel canatructlon. 

TBI B. F, Stdbtivakt Co., Boston^ Mass. Catalogue of the 
Bturtevant steam hot blast, beating and drying apparatus and dry 
kllna. The Bturtevant system of heating by a hot blast tins been 
applied BO extenslvsly In the machine shops of the country thai it 
requires no description. In addition to treating of this subject the 
catalogue contains much valuable loformatlon and gives many prac- 
tical hlnta upon dry kilns and the process ot drying, while laclcfentsllv 
the kilns and spparatns supplied by the Bturtevant Co. are described. 

TBI Loxa ft Allstattbb Co., Hamilton. O. Catalogue No. 20. ot 

Kwer punching and shearing machinery. This catalogue contains 
pageo, on nearly every one of which is an llluitratlou and a 
description of the punching and shearing machinery ot the various 
slses snd styles made by tols company. This statement gives a good 
Idea of the extensive line of machines which they manutacture, some 
d which ore for the veiy largest and heaviest work, snch as Is met 
with In heavy boiler work and In structural work. 

TBI Cbicaoo Pkbumstic Tool Co., Chicago, 111. Catalogne No. is 
nt pneumatic tools and appliances. This catalogue coDtalnB an un- 
nsnally large number of lllnstratlons from recent photographs ebow- 
log tne to^s of this company at work on some of the most noted 
buildings and on other stmctnrsl work. Among the noted stmctures 
are the new East Slv^ Bridge, the glass furnaces at Denver, Colo., 
tiM Boston Blevated Bailroad, battleships of the navy, the Bute 
Capitol ot Uinnesots, etc. In point of vsrletj, showing the moi^ 
uses to which compressed air can be applied, these Ulostratlona form 
the rooat comprehensive group we have seen, and tbe catalogue Is 
exceptionally attractive In appearance. 

Ten liABSACBiiBaTTB Tool Co., Oreenlleld. Moso., Inform na that 
they have purchased the entire mechanical tool business of ColBn & 
Leigbton, Syracuse, N. Y., Including their tnachlnery, stock, flxtures, 

Sistents sna good will. Tbey will shortly Install tne same In tbsir 
nctory and be In a position to supply the wants of their friends. All 
orders for srticlee of Coffln & Lefghton make should lie sent to the 
Massschusetts Tool Co. to avoid delay. They will soon Isaue a com- 

Siste catalogue wherein will he shown tempered steel rules, protrac- 
ora. surface gagea, micrometers snd various other Instruments of 
precision of a like or similar character. 

TBI NoBTDR BUBBI Wbbol CO., Worcester, Mass. Illustrated 
catalogue ot emery and corundnm goods and grinding machinery. Tbe 
emery and corundnm wheels, emery bricks, etc„ made by this com- 
pany comprise an extensive line adapted to every nse to which 
abrasive materials sre now applied. This Is a largs catalogue con- 
taining In addition to a description of their products raucn useful 
Information. A complete line of polishing and grinding macblnes Is 
shown, and attention Is given to the walker universal tool and 
cutter grinder which they manufacture, and tbe tarn plain grinding 
machine made by the Norton Orlndtng Co. There Is also listed tbe 
Bath test Indicator and a grinding attachment for engine lathes. 

Uankikq, Uaiwbll ft MooBB, New York. Illustrated catalogue Of 
railway, steamship, factory and machine shop supplies and tools, Tbis 
is the isivest catalogue Issued In the trade, having over 1,000 large 
pages. The Hoe of machinery, tools and supplies carried by this 
company la so extensive that two principal catalogues ars published, 
one of which Is for metal and wood-working macbloenr and the other, 
which Is under review, llluBtratee their line of railway, steamship, 
machinists' and contractors' tools and supplies. In tbe matter ot small 
tools, shop, mill and factory supptles. from the motive power to tbe 
smallest accessories, tbls catalogue will be found a coDvenlent guide. 
There la also an extensive list of electrical apparatus. Tbe catalogue 
Is so extensive that It Is Imposalble to refer to It In a notice of this 
description except In a general way. It is so well-known In the 
trade that It Is unnecessary to do more than say that this year's Issue 
Is even more complete then the preceding ones. 

MANUPACTURBRS' NOTES. 

3. T. Slocomb ft Co.. Providence, R. I., announce that they have 
adopted the nine-hour day wllb ten honrs pay. 

Tub Howbn Mro. Co.. Auburn. N. Y., hsve recently Installed In 
Itielr works two car loads of machinery, a large proportion of It 
antomatic. 

Thb ABHsnoita Kboh. Tool Co., Chicago. 111., have lately received 
an order from tbe Mexican Central Itsllway Co.. Ltd., tor over 20li 
Armstrong toot bolder*, mosllir of hpavy sizes, and for a large quan- 
tity of ste«l tor use In same, tbe order amounting to over $1,000. 



TBI BoLLiR Bbabino ft BquiPUBNT Co., Keena, N. B^ U 
that they have Just bad eleven grinding macbinsa iddM ti 
equipment, with several more on the way, to enable tbom ta tp 
many friends quicker deliveries and avoid nigbt work !■ (M 
tory. 

Tub Btahdabd P.^bhuatic Tool Co., Chicago, IIL, bmj% V 
their general oHlces from Chicago to their new worka at Anroi 
where all correspondence should be addressed. Tbey hava um , 
increased tboir facilities for manutactnring, which will onaUi 
to fill orders promptly. 

TBI NiUM Tool Woheb Co.. Boston, Uaoa., annotUK* tt 
Boston office of that company, of Bement. Miles * Co- and 
i'ond Uochlne Tool Co., has tieen removed to 144 Foorl g tr ast, 
Mr. Chas. H. Klngsbuir, the Iocs] numsger of tlia abov* COM 
will be pleased to meet all consumers of the prodnet ot tba 
tool manufacturers. 

Tbb Clbvblakd Twist Drill Co., Cleveland, O., OBnooB 
opening of a store at 17 South Canal Street, Chicago, whan ' 
carried a full and complete stock of all tbe good* ot ttaalr 
facture for the convenience ot the trade of Chicago and Tldnlty. 
stock will be In charge ot Mr. John Q. Ladrlch, who bM ngn 
them in the West for a number of years. 

The Cincinxati Milli-nq Hachikb Co., Cinclniiatl, 0.. ar 
export shipment of milling macblnes on October 2eth to tba nil 
foreign points : Manchester, Liverpool and London, SnalOBd ; Bi 
Kerlln, Vienna, St. Petersburg, Paris and Japan, Ala wool 
to Indicate that the foreign demand In some lines of bibcW— I 
considerably alive. 

Am Interesting ronnd house Is that of the Loka Bboi* t 
Colllnwood, O. This house, having a turntable 72 fa«t la tt 
is one of the largest ever built. It Is heated tbrmighoBt 
Sturtevant system, the hot air being dlscbarmd to tM Mt 
pits and serving as It rises to rapidly melt the snow sad la 
tbe mnnlog gear.' This metbod Is coming Into getwrml OM 
new buildings of tbls character. 

TBI entire Interests of the Acme Machine Screw Co., Bl 
Conn., have been sold to the Natlooal-Acme Ufs. Co., Cmv^ 
Until further notice orders will be accepted anaaxeented aa 
fore by the Hartford factory. A new factory la being bnllt la 
land which will be ready for occupancy early In 19027 nis Nl 
Acme Mfg. Co. will manufacture the Acma multlpls splndli 
machine and a full line of cap screws, setoerewB and wodol 
work turned from steel, iron, sine or brass. 

Thb AuaaicAN Die ft Tool Co., Reading, Pa^ raportri 
early In November that on tbe Sth of that month tlMir bad teat 
their hardening and tempering department. Thoy addad tbi 
expected to be aomewhat inconvenienced while tbar wata nb 
but that their many eustomers would not be companed to watt 
Iban about a week or ten days from the date of tbe lln. Ml 
by this time they are in running order once more. 

B. O. Smith Columbia, Ps., writes us that owing to tba 
Improved machinery, l.e^ automatic screw machines for tbs 
facture of his "Which Way" pocket levels, he la now able to | 
them at a much lower flgnro, and that h« has rednced tba | 
ihem to SO cents apiece net Tbls i^ocket level tells In aa 
which way the work la out. It is nicely nickeled and pollalNd. 
specialties are beam calipers In any graduation, vMnlor or 
system; micrometers, spherometera, germ^roof Altera Bad tm 
for all trade and sclentlllc pnrpoces. 

Tub Wilbabtb ft Uobuan Co., Grand Bapldi, lOcb, npoct 
number of shipments of grinders, among which ata: nuaa t 
ba^, ona to Bongoon. one to Blnga^i*. two to Boiic '^"■V^ 



Calcutta, three to Shanghai, one to Manila, one to Hon^ 

to tbe University of Wisconsin, Madison. In addltloa i 
"style N" wet drill grinders, with self-contained netar, 
recently to tbe United States Oovemment, they hava otdata 
for tbe Allls-Cbslmers Co., one for the waohlngtou Mav7 Ts 
one for the Nlles-Bement Poad Tool Co. 

TBI CoLBDOH BlACHiHB TOOL Co. bsve choseD a Una tKeb 
at Franklin. Pa., fronting on the Lake Shore trocko, a dM 
540 feet, where they Intend to erect a new plant. Tb«lr mala ■ 
shop will be 100 by 200 feet, one story high, tba front portto 
ever, rising to a height of three stories, and which will «OBt 
oDces ana drafting room. They will alao hava aa aaglBt 
30x49 feet: a boiler room, 27i4S feet; « blOc^BUtb bEo*, 
feet ; a toilet room and lavatory. 2SxS0 feat, all bnUdlasB V 
brick and steel construction. 

Bbvbbal Important changes have recently been made la tba i 
inent of the Hoosberg ft QranviUe lUg. Co., ProrldsBea. 
recent election Messrs. W. W. Ort, T. I. Camnock, R. C: Mom 
Whitney. Jr.. and Joseph W. Harrlman, all of New Toik, aad 
II. Howard, of Providence, were made directors. Tba Bawd ol 
tors organised by electing Howard C. Smltb, ot New Toife. Vn 
Bllaha H. Howard, Vice-President, and E. C. Hon. >Mm> 
Treasurer. V. I. Cumnock was made Chairman Of tba b 
Committee. Qeorge A. Clark, formerly ot Lowell, Maaa., bl 
appointed Oeneral Manager to replace Mr. W. W. Olbbo, wba n 

TBI Htait Bollks BBABiMa Co., Harrtaon, N. J., laCoiB i 
they received a contract for some SOO roller bearing banSMs 
new mill of the Atlas Tack Co^ Falrbaven. Uaso- wbIA coaM 
awarded through Lockwood, Oreene ft Co.. Boston, nwv 
making a number of heavy Jack shaft bearings for tba wH 
Crosby Co., Minneapolis, and are Installing a new Jack dafi 
contalnbig a new electric flrlve that Includes a nnmbar st 
bearings of the Hyatt type, for the American Cigar Co., Jmmt 
Tbe mill ot tbe Cbamplon Coated Paper Co., Hantlltoa, O. 1 
equipped throughout with Hyatt roller bearlnga, 

ScaiBCBKAa ft Co., of Birmingham, England, hava poidiMl 
the Acme Machine Screw Co.. of Hartford, Conn., their pattatMl 
automatic screw machines which were granted for tba UanN 
dom of Great Britain and Ireland. Theae patents Hsaar^ dm 
ft Co. have disposed of to P. F. Peaae ft Co., of DarlfagM 
don and Worcester. England, whose Intention It la to manC 
all sixes of these machines for the English market. Hsoan. Sol 
ft Co.. who are the sole European agents for the Aenw HaAH. 
Co.. have sold ntty of these machines In Great BrttalB I 
months. 

Tbb Nbw Pbocbss Raw Bins Co., Syracuse, N. T, tbnltf 
English agents. Messrs. Geo. Angus ft Co.. hava rac al Tad das 
month of October trial orders for their "New Proceaa" notialSMj 
from eleven of the leading electric railway companlea la OmBI 
Tbeoe trial orders will doubttesi lead to a conaldsrabla tiaai 
near future. The company report their trade In the general ail 
line as steadily Increasing, especially In the coaa ot moM 
macblne tools where nolseiessness Is very eaasntlal. Staea t 
nouDcement a couple of months ago that they ore In poaltlaa til 
accnrBtely.cut metal gears slso, the number <rf ordtra IMM 
work In this line tiae been very gratifying, and points fancnq 
d landed trade. 

The AMSBicAti Wav^D-a-t ft macbinb Co. hava tabaa a V 
lilenvllle. Pa., a macblne shop and foundry, whicb ia BOW ta I 
Khape and employing fifty hands. The plant will be nia aa aa 
[o their new plant In llannver. Pa., which th^ will bava n 
occupancy April 1st. and Ihey expect to empjoy a i ailalflaiab 
ber of machinists, as well as foundrymen. Their toaadrr wl 
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Boring and Turning Mills 




30, 37, 51 and 61 inch. 

We build these machines with double 
or single heads, or with one plain or one 
turret head. Latest improved design, pow- 
erfully ji'eared and fitted with outer 
bearings for heavy scn^icc. 

Tull line of Radial and Mul- 
tiple Drills. 

SeaA for Calalotue. 

Baush Machine Tool Company 

Sprtnglieldt Maas.* U. S> A« 

AMfc>(ii.(<( A^EXT^: MBDnlac, Uasw«1t 
A Moore. New Vo^-k. Clufnf o. Iliilailelplila, 
Bowio, Ocvcland and Pltuborg. 

PottnlGK Aqextk: StUx. bunnrathnl A 
Ctt , Lomlon, Baiclaod. CIiw. Cbar>:hill A 

C«.i Ltd-. London, Dliiii<ni{haa. Glikii|[niir, 
KaachciKe: i»ik1 !J*ir<a>tlc-mi-T]rop. Pa O' 
wich Pr«r«« A Co . ji Unt Narisl. hri*. 
Cicnuebardi A gfbutu. Berlim, VIcrba, 
BrntMU. Stockaaiin. Ki Potonburc «ad 
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WE MANUFACTURE 

SHARERS 

EXCLUSIVELY. 

12 TO 32 INCH STROKE. 



SMITH & MILLS, 

Cincinnati. Ohio. U. S. A. 



The Fellows ^1 
Gear Shaper 

is not an experirneat. Two ycus 
of tctt hit proved that it Is not 
only theoretkallr correct, but a 
pra.cticaU7 the most tiikitai tW 
cutter oa the market. Ask the 

FELLOWS GEAR SHAPER CO, 
SprmgficM, Vt., about h. 



HIGH 
GRADE 



SHARERS 




Triple Geare<i Slmju-m: 

•21 in. , Sd ia., and M in sbaka. 

JOMN STHPTOE « CO.. OndiifwU Okt*. 





Tlie electric drive [or macbino tools b&» come lo stay. U 
Is. however, still tn a very unsetllcfl condltloo. Tbo Dumber 
ot tblngs which are net known about this subject vould fill 
■ book. A motor In lii^ir is qiille a complex tliioK- w> Is a 
maehine tool, generally sptaklnf : and, of course, a combina- 
tion of the two Is mare complex than either. It la my In- 
ivotloti lo point out fiome tif the dlffli-ultl^B one m««t6 wben 
trylii); to aiiply a motor tu n mBcIiluc tool, anU sIdo some 
wayB In wblch at least part ot ttieEe dimcultlea ma; be oren 
com*. In ordpr to clenrlf understnnd thei>e dimcultlM W3 
must look at the reQutrements of mnclilni- t«ol», and at the 
ItmltAtlans ot the present-day motor. 

No one would expect a steam engine lo run at »ny (p«ed, 
rsgardleBB of the siie^ii tor whlcL the governor Is aet. No 
on* vould «xpeci n to develop lOO borse power wbsa It la 



properties ol these various types of motors, but this mueb 
can be stated hero: A aerlea-wound motor has no fixed speed 
nt wblcb U runs; Us sireftd d»cre«8«s when Uio load Incrvasea. 
Oii«' might say. roughly speaklnK. that tbe product ot speed 
and torque (that Is. Its horse power) la eonEtant. It will 
start with atmosl any load, and It races when tbe load becomes 
too light. Its ■:p««d c«n be regulated by external reslfiUDce. 
but to do Ml nrquirvs aa atlcailsnt who coDstantly watcbM 
the load and speed and wbo cootrols the resistance nccord- 
iDEly. It la a splendid motor for rnJlroad or crane service, 
where such an attendant la alwaya at hand: but a macbloe 
tool generally requires a motor which should be selt-regu- 
latlog. A serlCG-wound motor, therefore. Is lll-tdaptvd for 
machine tools. There are a few cases, however, where such 
a motor can be luceesBfully used, (or InBt&noe, when some 
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deslgnrd For only CO horse power; and no one would require 
It to run economlcjtlly with <<0 pnr cent iMit-otT It It is built 
for SO per cent cut-oK. This Ih quite natural, becau.°e we are 
(mlrly familiar witb the steam engine. It Is an old friend, 
whose value wo apprecJatn and wham we do not d^spli^e for 
Its ahortcomings. But tbe motor i» a nt^wcomer: ltn adveut 
has been announrod In terms ot the hlRhesi praise, and we 
Dsturaliy; expect a Rreat deal tr^m it. tn fact, we EeoeniUy 
expect too mnch — more than we ever would expect of any 
otber kind of prime mover. It is, therefore, perfectly natural 
tliBt wc should be disappointed once Id b white. 
01e«aee of Direct Ourrent Motors. 
Motors may be lerouped In two classics— dlrecL-4'urrent and 
Jap-curreiit motors. The direct-current motors might 
be ETouprd again In three subdivisions according to the 
winding of the Held magneifi. namely: Rerles-wouiid. shunt- 
wound and rompDundwound reototB. It lies entirely outside 
tbe scope of this article to give even a brief outUae at the 



part of the machine tool, say. a carrlane or tallstock on a 
Ions lathe, has to have a quick traverse. The load in tbls 
case is prartlcully constanl. The speed, therefore, will also 
be constant. Small variations tn the load, on account of 
differences in Ihe lubrication or wear, will cause slight 
variaUonE In the speed: but this Is Immaterlnl in tbls case. 
It would lie a mi«1sk« to think that a series-wound motor 
la equally well adapled tor trarerelng parte of machine tools 
In a vertical plane, such as a cross rail ot a planer or a 
borlns mill, Tho difference In load going up or down Is too 
grMt. 

The shunt-wound motor Is self-regtilattng as to speed; that 
Is. It keeps the same speed whatever ma.v be the toad. Like 
nil my othor statements about motors this statement Is not 
abnotut^Iy tru?. bnl It Is true enouxh for p^Bi^tIca) use. Oo 
account of Its constant speed the ^hunt-wound motor Is 
especially well adapted to drive machine toots wblch run 
at only o^ne speed, or to drive countershafts. lt» main draw- 
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back la that It has a low atarting torque, which, howevar. Is 
not QUltfl BO serloua aa It looks, as will be eeen hereafter. 
The speed of a shunt-wound motor varies with the voltage; 
that is, the speed goes up when the voltage goes up. and vice 
versa. This fact is of very little importance as far as machine 
tools are concerned, aa the fluctuations in voltage in any well- 
designed power plant are limited to a few per cent. There 
is one case, bowever, where this property of the shunt-wound 
motor becomes of the greatest Importance to the machine 
tool builder, and that is where multiple voltage is used; but 
of tble more later on. The speed of the shunt-wound motor 
can be changed In two waye: It can be speeded up by inserting 
resistance in the fleld winding — in which case the motor 
ramalna self-regulating under varying loads — or It can be 
■lowed down by Inserting resistance in the armature circuit 
In which case it loses its property of self-regulation and 
behaves to a large extent like a series-wound motor. For 
this reason this mode of controlling a shunt-wound motor 
(rbeoaUtic control) is of little use to the machine tool 
builder. 

The compound- wound motor Is a cross between the series- 
wound and the sbunt-wound motors. Its fluctuations of 
speed under varying loads depend on the strength of its 
series colls as compared to the shunt colls. The same is true 
of Its starting torque; consequently a compound-wound motor 
which has a large starting torque will also show great fluctua- 
tions of speed under a varying load. The compoilnd-wgund 
motor lends itself, therefore, to cases where a relatively large 
starting torque is required, and where a perfect constancy 
of si>eed la not essential; for Instance, for the quick traverse 
of machine parts like tbe carriage on a lathe or the cros? 
rail on a planer or boring mill, etc. 

Altematlxiar Current Motors. 

Alternating-current motors might also be divided in three 
groups, viz.: Synchronous, multiphase and monocyclic. These 
classes embrace nearly, though not quite, all existing alter- 
nating motors. All these motors have a tendency to run In 
perfect synchronism with the generator or lo within a few 
per cent of that speed, and they may, therefore, be considered 
as constant-speed motors. The synchronous motor is not 
well adapted to machine tools, as It Is not self-starting. The 
multiphase and monocyclic motors are aelf-starting, and have 
a fairly large starting torque. They do not allow of speed 
regulation except by cutting out some of the poles or by 
rheostatlc control. I do not know of any alternating-current 
motor in this country which is specially built with the pur- 
pose In view of running it at variable speed. 

The above is a crude outline of the limiting qualities of 
motors. We now must look for the requirements of machine 
tools, and Instead of trying to generalize It may be best 
to look at tbe different classes of machine tools as they now 
exist. Let us flrst look at the tool most familiar to all of 
UB — tbe lathe — and especially the engine lathe. 

Speed Cbanses for Uotor-drlvan Latbee. 
The ordinary engine lathe, as we all know, is driven by 
a belt running on a cone pulley, while In all larger sizes back 
gears are used to get the lower speeds and to Increase tbe 
pull. This arrangement is very simple; It provides for a 
large range of speeds, and not only that, but as the speed 
decreases the pull, or rather the torque. Increases. To more 
clearly show the possible results of such an arrangement we 
will assume a 24-incb lalhe to have a cone, o( which the 
large step is 18 Inches in diameter, the small step is 9 Inches 
In diameter, and the back gear ratio is 5 to 1. We will 
assume the countershaft to make 80 revolutions per minute, 
and we will further assume that the countershaft cone has 
the same steps as the machine cone. With this arrangement 
the lowest speed of the spindle would be 8 R. P. M., which 
speed is, of course, too high for a 24-inch lathe; but this 
does not matter here, as the figures have been chosen for 
Illustration only and are not supposed to be used In design- 
ing a machine. This lowest speed Is obtained by throwing 
the back gear In and putting tbe belt on tbe 18-lnch step. 
If the diameter of the piece to be turned Is smaller than 24 
inches the belt is shifted from the highest to a lower step, 
leaving the back gear in mesh. By tbe time the belt Is on 



18 
the 9-inch step the spindle runs 80 x r C = 32 R. P. M. 

This would be tbe proper speed for about 6 Inches diameter; 
at leaat, if 8 R. P. M. is the proper speed for 24 inches diam- 
eter. It will be seen, therefore, that, though the ratio between 
the highest and the lowest step of the cone Is only 2 to I. 
the ratio of diameters that can be cut by simply shitting the 
belt is 4 to 1. The belt speed changes when tbe belt la shifted 
from one step to the other and Is highest when the belt is 
on the small step, because it is then on tbe largest step of tbe 
counter cone. It will be seen, therefore, that the lathe can 
do more work with the belt on the small step than with the 
belt on the large step. However, tbe torque of tbe lathe U 
greatest when the belt la on the large step, because tbe 
torque Is in right proportion to the diameter of tbe steps. 
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Let us Illustrate this with flgures. If this lathe 
give a pult of 2,001) pounds on a diameter of 24 Inclw^ 
the torque is 2.000 X 12 = 24.000 Inch-pounds. The 
done by tbe lathe may be expressed by 8 X 24,000. 
the spindle makes 8 R. P. M. When the belt Is on the 
step its speed Is doubled; therefore, the work which «>■ h» 
done by tbe lathe Is doubled, and la, therefore, 16 X IMII 
inch-pounds. The speed of the spindle, at the same tlin% ^pt 
Increased from 8 to 32 R. P. M.; so that the torque !■ MT 
16 X 24,000 -^ Z2 ~ 12,000 inch-pound's. This torque la snO- 
able for cutting on a diameter of 6 Inches; so that the pnH 
at the circumference of a 6-inch piece is now 12,000 -i- 8 = 
4,000 pounds. This, however, is very much diminished by the 
Increased friction In tbe lathe when It Is run at higher speed. 
Taking It all In all, a belt and cone pulley are a close ap- 
proach to an Ideal arrangement for driving a lathe, allowing 
the lathe to run at speeds corresponding to the diameters lo 
be turned and giving the greater torque for tbe larger pieet. 

Now, what kind of motor would we have to use if we should 
build It In the headstock of a lathe, making It take tbe pUn 
of a cone pulley? This motor would have to'be a variable- 
speed motor, the lowest speed to be 40 R. P. M. and tbe blgbctt 
160 R. P. M. Its torque at the low speed must be four time) 
greater than at the high speed, so as to give the same drcun- 
ferentlal pull on any diameter we may wish to turn. Sncb 
a motor and the millennium are two things to be wished for, 
but neither of the two is at hand. 

A series-wound motor seems to fulflll all the conditions, W 
It would race whenever the load Is taken off. If we had » 
piece in the lathe which requires a perfectly even cut sadi 
a motor could be uaed, and the operator would ube a cM- 
troller and set it in a position for the proper speed, wblek 
speed would then be constant, as the load Is constant; Mt 
if the cut were uneven, the operator would have to work bU 
controller lever all the time to keep the lathe from runnUf 
too slow when taking a heavy cut, or from racing and bnn' 
Ing up his tool when the cut is light. But .worst of all. th« 
greatest watchfulness of tbe operator would not help bin 
when the tool Is cutting metal on only part of tbe drcuB- 
ference and air tbe rest of tbe time. The lathe would gatbtf 
up speed during its idle period, and the piece would run up 



asainM the tool vlUi tucti a velocity &9 to knock lh« tool, 
; Ibe latbe ud «v«rrtblux elae to upllntcra. t have been told 
' that a certain iHttie mHker tn this counirir onco hoard of tbo 

One qunllties or the flprlcawoiind motor and forthwith pro- 
^CMded to bulM ten lathes with a &erluH- wound motor Incor- 
^^^tted In the lieadKtock. This happened about Ihreu yenrn 
P^F The ten lathes are bUII for Mit. anil any reliable party 

can have a motor-driven lelbe. or a Iatb« without a motor. 
'jOr a motor wlihotit a lailie ch«ap. 

I A Shunt- wound motor Is as steadr ab & I>utcbman and 
JBlmoet equally iDRoxlbl*. A well-mado motor of this type 
|4)o«a not vary lu speed mora tbnn 10 per cent from full load 
'to no load. It la a splendid motor lo put in the hi-adiitock of 

a latbe lu which yoii do not want to cut more tlian on« kind 

of a pipce and of one dlBroct*r. U also allows of speed cod- 
:trol: that \b to ear. If your molor l« ilfolj^vid to run at my, 

1600 R. P. H., it iB poKslble lo make this motor run at prar- 
, tically any speed above or below &00 R. P. M. by means of 
controlling apparatus outside the motor. You put r«9il8tHDu4 
, tn the shunt flcM circuit to make It run tast«r. or tn Ilic 
■•rmature circuit lo tuakc it run slower. There arc, how- 
«ver. reasoQs why this cannot be applltul lo a general way 
to toachlne toola. As everybody knows, the bniahes of s 
motor are once set and llien remain fori^ver In that position. 
It IH the iwsltloo In which the motor Is Cr«e from sparking. 
Tho prewnt-ilay motors are all made wfth a Held, vbl^ Is 




Tig. 3. Twai>t]r-four Inoli IacIm wltB VarlabI* Spesd Motor 

HhtlTcly TSTT stronit as compared to the armature; that Ls 
tony, considering both field and armature as electro-magnets, 
the fteld la a very much struugi^r magnet than the armature 
J^ir this reason the greatest rartatlons In current flowing 
ihrougli the armature bare but tittle effect on the fleld; and 
Ihc l)rush«s. tberefore. do not n«ed to be sblftml wllli the 
■"arylng load. If we now Insert reslatajice In the (leld circuit. 
and thus weaken the field. Chen the condlUons mentioned 
atiove are cliangod. The flelil Is not strong any morn, as eom- 
s»Tt.i to the armature; Ihe ltrueli«s ought to have been shifted, 
ud llQcIuattons of the load (that Is. tluctuatlons of ibe 
wnnure curreotj rcquiro arer-cha&glng porftlons of the 
'"ushee. which, of coiirne, cannot he compiled with, ami the 
'ouU will bo KparkluE Most present-day mo'.ota allow of 
' Held regalatiOR at rrom :;o to 30 per cent; that Is, it Is 
Hatltile to run Ihtr moior at a .'<peed wblcli may be from so 
10 30 per cent higher than the rated ejm^ti by meanB of 
"■itttncc In the Add circuit. Oroator variations will cause 
^ reHulta. These 20 or 30 per cent may be split up In as 
aasy steps as one dealrss by uplittlnj; the resistance In. a 
""litbtr of p«rls and furnishing the rheostat with a corrr- 
*Potiding number of contact buttons. It must he remarked 
"^'ft that It is posijb'^ lo get much Kreater speed reKulatlons 
'^ttb ZO or 30 per cent, but not with an ordinary comracrrial 
•■otor. Thore aro motors In i^xIntAncn whl(>h nilow of a Held 
'°8Xilailon of 50, 76 or even 100 per cent- tucli motors, bow- 




«T«r, ars very much larger than an ordinary motor of tiM 
same horse power, and. of course, correspondingly higher In 
price. I have In ntlnd a 15 horss power motor which bad a 
Held regulation of lOU per cent, and which bad a frame et a 
50 horsa power motor. 

Armature reKulalloo Is generally a very unaatisfactory Wf 
of viLr}'lng the speed o( a motor. InserUnx resistance in the 
armature circuit lowers the spend of the motor, but It also 
makes the motor lose Its must desirable quality— at«adf as tnees 
lit Kijeed under varying loads. For Instain's' Suppose you 
have a motor which runs at COO R. P. M. and takes tO amperes 
at full load. This motor will run at practically the same 
speed, whether you use 40 or t. or any other number of 
amp«rcs. Now suppose ycu insert so much resistance In the 
armature circuit that tbe speed Is reduced to 300 R. P. V.: 
when the motor takes 40 amperes then the speed will go up 
as soon as tho load Is diminished, or as aoon aa the motor 
takes any number of amperes lens than 40. In other words, 
it behaves to a certain extent like a series wound motor, and 
for this reason becomes unfit to drlvs a lathe. 

Multiple Voltaee Systmn. 
There Is one way of changing the speed of n motor which 
haa not so many disailvanlages It U » well-known fact thkt 
when the voltage of the line is changed the spMd of tbe 
motor changes correspondingly, and practically, la right pro- 
pnriirtn to the voltage. For Instance, a 
mcit.ir whlrh would run 300 R. P. M. when 
t-iipplled with 100 volts would run 600 
R, P M. wlinn <upplied with 220 volts. If 
It WKTo poaalbte. then, to quickly cbaass 
ih« voltage of the line without dlsturblag ' 
othrr machine! the problem of varying 
ih4- nvfftl of a motor wontd be salved. 
This, however, cannot be done, but tho 
system known as "multiple roUage sys- 
tem" nceomplishes the same reeuli. and Is 
based on the principle of varying the volt- 
age. This system provides a numtier uf 
voltages by using a numl>cr of dynamos,^ 
iHch with one or two commutators, moil' 
■?nob supplying a dtffernnt voltage. Tbo 
Bullock ittg. Co.. of CincinnaU, O., la 
identified with this system, tliauxh of 
late other manufacturers of electrlcAl ma> 
chlncry have also started on the same 
liiMs, The voltages supplied by the Bui- 
l.ji k syfitem sre generally na follows: SO. 
su, no. HO, 190. 250. though other volt- 
««.■« can be furoUbod Just as well. Four 
wires are needed, which are led to a con- 
troUer that comblnea tbe wires In such a manner as to^ 
give the six voltages named above. Tbe generators really 
furnish only three voltages, I. e.. 00, SO. and 110. Pig. i shows 
thft arrangement of wlrea aa coming from the dynamos. It 
is. of course. Immaterial wbetjicr three dynamos, each with 
one commutator, are utied. or two dynamos, one of which 
has two oAmmutators. whtle the other has only one. The 
three commutators of the three dynamos are represented by 

a. b and c. The wiring shows that It is possible to run a and 

b. or h Bud c, or a, b and c in series. This gives tbroo volt^ 
ages, besides the voltagCH which cun be hail by using each 
of the three dynamos singly. Tho controller Is so arranged 
that two nf the four wires are led to the motor— a and b, 60 
volts: or b and c. HO volts; or v and d. 110 volts: or u and c. 
140 volts; or b and d, 190 volts: or a and d, S&o volts. Two 
hundred and Afty volts are used for tbe field. As the voltage 
for the field Is eonstunt. and the srmntiirc voltage Is vorlabte, 
li follows tbal the motor docs not exactly behave as a shunt- 
wound motor, or, lu other words. Its speed la not constant 
under varying loads. The variations In speed are, however, 
so amnti as to offer no prac'.lral objection tor machine tool 
work. 

11 is pusaible to extend the range of speeds due to the 
different valtaxes by field regulation. Adding 30 per c«iLt to 
the range of spceda already obtained Ibis range becomes (10 
to 333, or more than SMi to 1- This a«l4 s«^o,\».i.\mv -WW-*-** 
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ftDOther puriiose besides extending th« raajse of spe^de; it 
allows tbe operator to obtiiln practlcAlIy any Mpevils titfiwrnn 
lbs Bt«p£ tine to the dlRercnl voltaBCB. Applied lo tb« lalbc 
thie Rieane that tbe lathe hand cau xcl ibe proper speed tor 
any diameter, or cbange Ills epeed gradually wlicn racing. 



fit 4 Oudlloe of Ta-labls Spiad Motor aaa Lallia B»sA«iOGk. 

FIe. 3 stiowR a 34-tnch Kilea lathe driven by a Bullock 
variable-speed motor (mulllpl? voltaEe). In tble raM the 
motor is bnllt Into tb« hcadnlflcb, the outttdft of the motor 
betng liirned and the headatocK being bored out aa a scat 
lor the motor, Thp controller ran b« si>eii at lh« lefttiand 
rod of the bed. A splioed rod. cxtendlojt along tfae frotit 
of the iatlie and operated by a lever which niov^s with the 



hesitate to chance fals speed whenever he tbinXa It ndrtaahl* 
lo do >o. Like all other good Hilugs. howaver. thin arraoxe- 
meat baa Ite drawbacke alao. In the Urat place, thla method 
of drlvlUE a lathe cannot be applied unless the shop la sup- 
plied with more thAn one vnltngc. In the aeeond place, a 
motor like tlir unr Khown here Is nut a piec« o( Biandard 
HpparntuB, BO that repairs cannot easily h« had. The tint 
otij«ctlon ia not quite sc formidable aa It app«ara at ATM 
glance. Any shop which postHttsea an electrical eeneratLnc 
plant can arraSKc for the muitlple-voiuge system by InetaU- 
Ide what is known ae a rotary converter, or boonter, or 
tialancer. ThlK nppiiriiiiiK splits the voltage, or rather uaea 
the voltage at hand, and produceii the voltagea required It 
might not pay to Install such a converter for only one cool, 
hut where a numb^'r of tonlH have to be driven It certainly 
Is cheaper to buy a converter than to throw out the old 
dyoamoB and Install new ones. Sucb a rotary converter do« 
not nlwnya need to havo a capacity equal to the horse power 
of all the tools to be driven, as It la natural that at leaat 
eomo of the tooie will be usIqe the orlslnal shop vollag«. 
A rotary converter la also to bo rccoromondvd where a large 
liroponton of tbe power la uaed for liebilng, or for cranes^ 
and only a email portion for driving the machine looll 
Some mnkcrs of electrical machinery uae only two Toltagea; 
tor Instance. 110 and 220, and nil tbe gap between Ibe l«« 
speeds by field regulalloa. This necesesrlly makes the motor 
excessively Isrge. 

Fig. i Bhows an outline of a motor which waa Co drive a. 
24-Iucb lathe, the headstock of which is shown Id tbe aattt« 
sketch. Both outlines are drawn to the same acal*. Ttx« 
cut showa clearly one of the dlRlcultlcs tho machine taol 
detilgner baa to deal with when he attempts to connect a 
rarlBbl&epeed motor to a lathe. Tbe size of a motor or 
given horsQ power is a quantity which varies between r«ry- 
wlile UmltR. It la no exasKerallon to say that one motor 
maker makes every dimension SO per cent larger than another, 
and, tboreforc while It Is posttlbic to nee some kinds of motofv 
for direct drive, it Is entirely unpractical to use a motor of 
ecme other maker. I am not writing advertisemcnta for aay 
one electrical concern Just now. nor criticism of any ottttr 
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irrlaee. serves to operate the controller. The motor ts 
reversible. II will be bmh th&t therp are two sliding gearn 
on the back sear shaft which extend tbe range of speeds ob- 
tained by the motor. An arrangement of this kind Is neat 
and handy and very economical, as the operator need not 



one. and so 1 leave tbe names ot tbe siicceesfut aa veil » 
of the uDSUCceeetul motor makers unwritten. It seems rather 
sirange to the outsider thnt there sbould be such a dmerenoc, 
and I am not prepared to explain the fact; 1 know, however, 
that Ihe fact exista and that this la one of the reasons why 
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mpOHlble to sCandardlEa eleclrlo drives for machine 

re I mentloD anr otber mode ot ilrlYing a lathe by 
of a tnolor I want to eay a few words about tb« reaults 
B obtain wilb mulllplc voltugc. At tbe toriitie of a 
.frvolta^e motor Is cositant It follows that tho Iiorse 
Increases with the sp'MxI. and that the cerm of, aaf, 10 
power has no nic»uinR unless ono states at which 
Ji« motor t8 supposed to develop 1(0 horse power. It 
llows that tbe same torque la always available, what- 
tametcr nna wants to turn; and Ibat. therefor*, the 
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at the too] paint becomea greater the 
dUmetcT. Suppose, for tastanco, you Uavo a 
which runs trom 240 to l.lftO R, P. M.. and that this 
derelops 2 horse power at tho lowest speed. Supposo 
« this motor on a 2Unch lathe, and that you turn 
lece 24 Inches In diameter. Whut will be tho pressure 
potnt of the tool under these conditions? As 1 hor»e 
equals 33.000 foot-pounds, 2 horco power gives 66,000 
unds. Suppose you aro cutting at a speed of 20 feet 
lie; then the pressure at the point of the tool will be 
4- 20 ^ 3,300 pounds. Now. when you want to turn 
il«c« IS laches In dlsnaeter, you must run your lalli« 
IS fast. and. therefore. Iho motor must run 480 R. P. M. 
otor develops at that epeed 1 horse power, or 132,000 
onds: and, as the cutting speed Is ngnin 20 te«l. llie 
re at the tool point is now 132.000 -^ 20 — 6.500 pounds. 
Bt that tbe pressure becomes greater wtien tho diameter 
ff leas ii of no use, except in so far as It serves to over 
Ehe gT(!at«r friction In tbe lathe, due to tbe higher 
In other words, the motor Is eomctlmcs just large 
I, but more often much larger than you want n. There 
serer, another side to this etory. It Is somoUmes 
tile to run tbe latlie at higher speeds tbao It Is de- 
fer. For Instance, when using some HRiriinnlviiliig 
or tools, whicb allows to cut at much blgher speeds — 
Vlor-Whlle steel, for Instance, for cutting steel. It 
y to do this OB th4 ordinary lathe, by sblftlng the belt 
' two steps lower down on tbe cone, or by throwing 
ck SMu* out. you will And that tbe latbe has tbe proper 
It Is true, but not power enough to pull the citt. The 
talng left. then. Is to speed up the countsrsliaft. This, 
er, is a naltanco, to put It mildly, and, besides, gives 
high Bpeed to pulleys and conea that It 1e only practical 
Tery narrow limits. It is an entirely different matter, 
er. with a latbe driven by a mulUple-rolta«e motor. 
er 70a cut yonr piece at & cutting speed of 20. 30, 60. 
feet you always have the same torque, and, therefore, 
f a» you do not change the diameter, the same pressure 
point of th« tool. 

1 shown a view of a 63-inch lathe which has tour 
two In front and two In the rear — built by the 



jg-t. 



Nlles Tool Works Co.. and which Is driven by a 15 bona 
power EDotor geared to a cone. This cono, with the motor. 
U placed on a carriage or slide which allows of slacking 
the belt when the belt has to be shifted, It will be noticed 
In this machlae that tbe cone Is at right anglos to the axis 
ol the lathe. This waa made necessary by the fact that a 
ti'orm and wormwheel were l&trodac»d In the drive. 

In tig. .1 U an Illustration of a 0O-iD<.-h crankaliaft flninh- 

Ing taibe of extra heavy dealgn. Tbe motor used for thla 

machine was of constant speed, and tbe necessary speed 

TarlBtlons were provided (or by means of change Knnn. that 

can be seen at the extreme left of Fig. 

5. A pulley, risible In the hcadatock. 

was kejied to the second change gear 

ahatt, which drore the large pulley, and 

there is a second motor at the extreme 

rl^t, which was need for the qutch 

traverse of the carriage. Althoagb this 

doea not properly belong to a deacnp- 

^^^ tlon of electric dTlves. It may porbap* 

^^^^^^ be remarked here that the lathe had 

^^^^^taH|^^ two carriages, each of which was en- 

^^^^^^^1 tlrely Independent of the other; that 

^^^^ft ia. ««ch one could feed In either dlr«» 

^^^H Uon, or stand sUlI. or traverse quickly 

^^HP In cither direction, or have a fine or 

^^V coarse feed, no matter what the other 

• carriage was doing at the same time. 

^^^^^ it may further be noticed that all 

^^^^ mav«menta of the corri&ge, as welj as 

of Ihe compound rest, can be controlled 

by a man standing on the carriage, as 

Is Decv»eary with a latha of so Inrse a 

swing. 

Pig. 4 lUuBCrates a driving wlieel 
latbe of heary pattern which la driven 
by a con slant -speed motor, the various speeds being obtained 
by mtans of change sssara at tbe end of the hoadstock. As 
one of lh» objects of the elM'irlc drive of machine tools U 
to do away with all overhead works it waa necessary In this 
lathe to change the usual feed arrangement, nbtch. as is 
well known. Is liy ineous of an ovitrbviid ro<'1[i!r abaft in 
lathes of thla type. All the lathes shown In the accompany- 
ing Illustrations are built by tbe Nlles Tool Works Co. 

• • ■ 

SUGGESTIONS TO ENGINE BCTBRS. 

.\ simple horlzonial throltUng Hltde-valv«i «iigin<« is to be 
r^otnmended (or low first cost, cheap fuel, small floor space, 
small operaling skill required, medium or high speed. 

A horizontal throttlltig compound slide-valve eoglne Is to 
he rccommondod (or medium first cost, (air economy, medium 
Qnar space, for pressures of 90 pounds and upward, small 
ablltly (or operating, medium or high speed. 

A 8lmpl« Corliss is to be recommondcd for medium first 
cost, good economy, slow speed, long but narrow lloor space. 
TO to 125 pounds pressure. Requires fair operating ability. 

A roiiipound Corllaa noiKonrfenslng engine at high Orst 
cost. gtVBB good economy with steady loads, and Is to be 
reccmmended for large floor space, pressures ot from 110 to 
160 pounds, flrst-ctasE ability for operating, slow speed. 

A compound Corliss conrlenalng engino, at high first cost, 
Is to be recommended (or the beat attainable economy, with 
boiler pressures ot from 80 to 160 pounds, (or flrst-elaBs 
operating nbilily, slow speed and plenty of room-— From Lane 

t Bodley'a Catalogue. 

• • • 

HE WAS A UACBIKIST. 
A very stylish Udy entered a crowded street car la Cin- 
cinnati one evening at 9 P. M. A plain but clean worklngman 
immediately got up and offered her his seat. He discovered, 
however, that she was not lady enough to thank blm tor the 
attention, but took the seat as It It were hers by right. 
Thereupon he asked her to let him see It he bad left bU hand- 
kerchief In the seat, aud when she rose, he sat down again. 
She got oIT at the next stop, and some were beard to ex«tBj.\xy 
that "It served her right." Th« mKi -^ot^i '». \*\«- ^.-e^sx w* 
hla chaVn. ^. v^ *i- 
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NOTB8 TAKEN AT THE SHOPS OP THE WE8TINOHOU8E MACHINE COMPAWT. 



Geographically, acil by ln;»tR of ynurB, tt In n far cry from 
tile old eoslne shop of Jamea Walt, ki Soho, Bngland, lo B 
modern englnft-liutlrling plant like that of th« Wmilngboam 
Macbln« Co-, at Enat FittKburg. Pa. y«t probably afl rela- 
lively great Is ibe gait Boparalltig the primitive cDslnca aari 
tools uffd for Ui«<lr producllon Id lti« llmo of Wntt from Ibn 
modern eiifi;iiie» uad machine toots and appliances to be seen 
In tbe Weetmghooee shops to-day. The concrete result of 
fr ctntary of continued ImprovenQent Id ttCAta engine dMlgn, 
In machine tool develapmeiit and In shop practice Is embodied 
tn the maaufaaore of tbe beet modem eteam engines. 

The ehopa of tb« 'Westlngbouse Machine Co., built In 189S. 
arft locattn] on lh« main lii)e of the Pennsyivanla K- K.. in 
tbe center of the Iron and steel induHrT of the Uotted 



motors. The B«ctlonB of Hue shaft ar« generally driven bjr 
motors located on the floor for coDvoQlence in atteotlon, poirCr 
brtng traimntttcd lo tti*' lln«> xhart by belUn^. Tb« plan oC 
grouping ol niavhincu like planers is lo arrange tbem so as 
to Eet aa nearly as posKlbte a constaui load. Thus Id th« 
planor department there arc aXx planers driven hy one motor. 
Ttify rauiie In &lie from -18 inches for tbe smaUost to a Pond 
planer wblcti lakvfl In 14 f«et betwvcn the housings and 1» 
foot T iDChfts under th« croas-rall. 

The holler equipment In the povrer house la Babcock k 
Wilcox. The boiler furnaces aro fed by Roney atokera. Tb* 
engine room contalas Bve compound steam eiigioe« 
gating l.ODi) bot-se power and seven gaa engines 
91& bors« power. Moist of those engmos aro dlre«t-coiui« 




Ft^- 1 Hanli flmy ot Uitrfiloa ftliop loo-klng tovtritB tb« FovlidrT' 



Slates. In th« Immediate ricloity are immenti* d'^poslla of 
bituminous coal, from which coke te made In great quantt- 
liee. Natural gas la alfo found in nrarby fields and hae 
be<ei) largely uB«d in manufacturing, although the decr««alng 
g&s pressure bas led lo Its abandonment In general. In many 
IndlTldual Instances. howcTcr. It Is silll used. Gsa wells are 
located on the WeHilngbouBO property, and tho gna la used 
for the openttloD of gas engines and for other purposes. 

Tbe plan of tbe main shop Is that of two central bays, 
l.SOO feet long by 230 feet wide, served by iravellDg cranes, 
with galleries at the aldea and In the center between the 
bays. The scheme for power distribution ts that of vl^ctrtcal 
iraosmiMlon from one central station, AltcrDatlng-currcnt 
polyphase motors are used In all cases. Including those for the 
traveling erases. The general plan for the smaller machines 
la to group tbem and to drive them from a motor-driven line 
■baft. A few ol the larger, however, are drlTcn by Individual 



to electric generators, and all the apparatus is of the WW- 
inghous« typ«. The power ftquiptncnt Is housed in the «»• 
building with the blacksmith !iho|i and Ihe warehouse. 
apacB between this building and tbe machine abop la taltni 
by a railway twitch and a GO-ton Gantry crano. This 
serves the entire spai^e between th« two buildings and 
on rails laid on tl^s the same as the railway tractia. 

The foundry Is a continuation of tha north bay of 
machine ahop. the apace between It and Ihe south bay *t ' 
machine shop being utillzod aa pattom storage. The 
coke, coal and Iron are run In beside the Foundry on s 
way switch located directly beneath the storagft bloa at <t 
side of the building. The foundry Is served by electric tn* 
ellug cranes ^ipplemented by Binniler wall, post and P'' 
cranes. Labor-saving devices and appliance* such as r4**r_ 
sand slftera, etc.. are quite generally employed. Tbe 
IngB. untformly made Id green sand with green saad 
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are Nmarkiblc for tb«ir tmooibnoM. (rMilom from blow 
boles aod truth to pattern, a r«eult du«. In Rr«at measure, 
to tbe rlfild inspection which all mntcrlnlH are rcquticd tu 
pou. AnnljTBCit arft niBdo In tbo laborntory lo drtermtne tbe 
cbenlcal quAllli«8 of the mftlerlal eaterlns IbIo cTory bcRt. 
Standard t«it bars are iD«d« and broken, and T«c«rdH made 
of each l«at. 

Tbe paitem ebop lies adjacent to the foundry. At the 
oppodtB <>nd from th? foundry and on thu aame b1i1« of tbe 
macblae shop arc- tti« offlcra. separated from the machine shop 
by a dlrlslon wall pierced t)y many windows, as Indicated 
lo Fig. 6. ThlR vlnw showa thft dlvtslon wall back of tbe 
large lathe. The executive olllces are on the llr&l floor, aad 
tbe drafting rooms on the second and third doors. Tber« ts 
aleo nn tbfi Lbird floor a lunch roou where thv foremen, 
draftainen. clerka and ofllcera eat tbelr mid-day tneal. 

Both steam and icaa engines are built, the former in sizes 
ranglnR from 5 to fi.Ofll horse pon-rr. iinil thr laller In \-«rlous 



abl]' one of tbe most uomplete records of press sad shrink 
fits Id tbe countrjr, To facilitate the niMsiirenicnt ot large 
sbafiH special mtcromrtcr cnlli>era have been de&lxned and 
made which n<er« lUuBtisted and deeerlbed In tbe July, 190). 
li^ue by Mr. J. B. rhomiu. These calipers arc ot soGb a 
form as to make deflection a minimum, and all m*aiiuremeDts 
and comparisons to the standard length E&Bee are made with 
tbe calipers In m vertical poslttun. A special flxttire supports 
the weights while measurements aro taken, so thai the Influ- 
ence of bttvlDg to support the caliper in the bands is renored, 
which enables all the Inspector's attention to be directed to 
getting tho (ifttlcatc touch necMiary to accurate mejunir«meat. 
Tbe faulldlDK of ihi< steam and icaa engloee on the Inter- 
changeable plan and the general policy of tbe company, bring 
nearly all the repair work their way. lastead of chnrglns 
an eiorbltant price for repair parta, iheas are tumlshed to 
customers on tha same equitable cost baals as the complete 
rtiglnm. Cons'-'ni'-ijtly ft ti? tisunlly chrnper lo buy repair 
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*1WK from 10 to 650 horse power. The Westtnehoiise steam 
«L|lne is too widely known to require deacription. The gas 
Is built on tbe same geJieral lines, and the same 
hods of manufacture are followed In tbe conatrucUoa of 
type. All work Is made strictly Interchangeable. The 
equipment comprises a complete asBorlment of jigs, 
and gages such as are generally used In Intcrcbange- 
naaufaclure. This system has been In vogue with tbe 
tifany for so long a tim« that It hns entirely lost all 
*tlty and Is regarded as a matter of course. Nat Lees 
nplete Is the system of Inspection. The inspectors are 
witb authority, which makes their decisions not sub- 
Itct lo reTerssl. and consequently they are held responsible 
tof renlts. The lnap«ctlon system extends to making the 
Btuurements and pasaing on the allowances for press and 
■lir)Dk nts. Tbelr experience and judgment in this dincult 
'Hture of macblne construction is assisted by what la prob- 



parta from the company than to have them made in local 
ahnpM. Since most of the repair parts are made and sold by 
tbe company they aro enabled to keep a complcto record ot 
the endurance of almost all engloea sold. Those repair parta 
which have I>een much called for have speedily tiecome tbe 
Eubject of scrutiny as to design and materia), and, where 
poBslblo. steps bave been taken to make them more durable. 
Some suriirlBitig facts are dit^loued by a study of tbe reoorda 
of eni;In«8 made and sold years ago. Many that are known 
to have been prnctlcally In constant use. and for which all 
the repair parts have been fnmlshod. show a trifling repair bill. 
The greater portion of all repair parts needed for the many 
thousand 'WeBtlnghouev engines are supplied by tbe com- 
pany and bcncv tUa part of their business is not un- 
hniiortaul. It baa been syslvinalUfd so that the furnishing 
of a repair part la aeeompUabed at a minimum ot expena«. 
The craoksbafta for the regular line ol lAwKm. vMfre-'* *«* 
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beavf stMm linntmers. ranging In sIm from 
The oliurts arc ft>rK«d out as inillcftted at 
g. 14. In wblcb abaiie tbey are tKk«n to the machine 
rb« hnavy slock liotwo^n the crantca is rornovoil by 
(Dd sloitlni; un shown aI B. AFivr rbis ilio machine 
B are conllned to the laibe. The three-ilirow orEmlis 
for the three cyilader s&a «nRliie8 are built up of 
Singg. The eud swctlons nr« for^red «acb wlih one 
B Hjoe sa Indicated in tbe case of the two-throw 
rh«;, middle crank is a separate TorglnB compiielng 
eranV chcekx and erank pin. 

BtoBS ot tbe standard engines are fitted wlcb Knap 
Ich arc most carrfully made. They iiru (itrned tind 
Bm th« easUng In about Ibc ordinary manner. After 
, off ther are cut ayart niid then tbe sldea are grouud 
ling Is compressed to the same degree as It will 
Id the cjltnder. Id this manner It la possible to get 
surface and to have all parts ot a ring ot uniform 



Prony brakes. Large surfaee eoadeoBers are provided naar 
the tcating block with welshing tasks beneath, so that tb« 
matter of dotermluing water conaumptloa la readily dona with 
a minimum of labor. A system of telescopic pipe ooobm- 
tlons Is provided for readily counecUng up the steam aod 
exhaust pipes ot the englneB to be tested. 

Tbe present era of largo ceotral statloD building has led to 
tbe building of steam engines of euormous proportloas. Tbe 
Westlnghouu Machine Co. are now engaged In tbe oonstrne- 
tlon of eight superheated steam cnglnca of fi.OOO horse power 
ench for the new power plant of the New York ICdlaon Co.. 
at Slith St. and East Rirer. Sew Vork. They are also es- 
gaged on eight ti.CiOO horse power engines Tor the Third Ave- 
nue R. R. Co.. New York, ond on two 4,500 horse power 
engines for the Boston Eleratcd Railway. The englnce re- 
cently built for Ilie Editwn Electric Illuminating Co.. of 
Brookiya. were rated at 5.000 horse power. All these englnea 
are of the vertical compound type, direct-connected to electric 
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. which would not be the case If the ring were ground 
ided form or when uncut. Tbe grinding la done 
maoblnes vblch have been rigged up for the pur- 
fltted with msfnietic chucks for hotdlng the rlngK 
The rlngu being held In poeltlon by magnetic 
no clamplnK is iioeeasary. The grinding Is rapldiy 
;et accunite manner. 
except tbe largest ire subjected to a running 
bey are shipped. At tbe time of the writer's 
BtcfUD and gas engines were being tested of vary- 
from the amalleat of 5 horse power up to steam 
' &00 horse power. One of the Utter elza being tested 
compnund engine for tbe new tJuloii Station 
MTlvanla R. R, system at Pittsburg, Pa. Tbe con- 
of steam by tbe testing department U, ot course, 
hbte. Often there will ibe a doxen or more engines 
sl2ca running at full load while restrained by 



generators. The Bcoompanylng IllustraUons show eom* inter- 
eating views taken to tbe works during the progress ol work 
on these Imraenae prime movera. Pbotographa are taken at 
frequent Inlrrvnls. and thus ccmiclitute a faithful record of 
tbe progrvH of work. Such a record ta most convenient for 
reference, as It telts so much at a glance that could be sifted 
from written ri^cords only at the expense of much time and 
labor. 

Fig. 1 IB a general view ot the north bay of the shop look- 
ing toward the foundry. At this end ot the sbep are located 
some heavy machine toola. At the left in the forekrouod la 
a Sellers 28-foot boring mill. This machine, also shown In 
Figs. 6 and 7. Is of slightly different dedgn from the one 
In the works ot tbe Westlnghouse Klectrtc A Mfg. Co., lllua- 
irated in the October Issue. At this end ot tbe shop (but 
not shown) la a Pond rotary planer having two cutter bevlv 
one of vblch is adjustable on tift vb.^\% v<i^».v«* va >;^» «is»»*. 
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Thn ial>l« or floorplxle 1e ahoiit 30 Feet sqiisra. This ranuhlcw 
U prlndpAlly used for mllllDK off Uie ends of ll^wkMl seg- 
m«DU. Near tbls tool is a borInK mlU used lor borlnc cyl- 
loderiL The practI<'o In lo hof« lb« cj'llDd«r8 In n rertlcal 
pofilUom OD tbe boring mill and revolve the cyltcdcr, which 
I* contrary (o ihe more usual practice of revolving the boring 
bar In Ui« oyllndor wh[l<^ statlAnary. Further up thtit aisli^ 
U a Benienl. MWes A Co. 12.Vlo(Ji lathe, shown In Pip. o with 
a Bhaft In the lalfa« for one at tbe enalDee foe the Edison El«c- 
tric tlluml&fttlnK Co.. Brooklyn. N. Y. This thutt wlsbs 36 
toDB Ontabed. and Is about 28 t«et loog. It te hallow, having a 
18-incb bol« throughout. Its ma^dmum diameter Is 39 iDche*. 
Such larco and hMvy sbafis nrc not pcrmlitErd to bear on 
the centers ol the lathn vtth their full vrelchi. as thle would 
cause eaoesetre wear of boib the centers and the plugs ia the 
abaft. A reet tf> provided iie»r eaili end. which carries nearly 
all the weight and eo relieves the centers. The abaft ts car- 
ried on hardened eteel centers secured In castlron plugs forced 
Into tbe bolo. All tUo shnfU are turned and nnlshed with 
BTcat ar«. After harlnx been turned they are grotind by an 
etoery wheel attactameni mounted on the tool carrliige and 
4rlv«D bjr an MMlric motor. Tbe crank diBka for these eb&fta 
sra bored and scraped to pluK xagea whicb arc made with 
the proper forre fll allowance, as preacrlbed by (be iriMiec- 
tioa department. 




Tig. 14, U*tliod or MknhlnlBs CrsekMarta. 

A view of the orectton shop Is given la Pig. 2. which ehowa 
tha erection of some of the larRc engines for the New Yorlt 
BdlBoa Co. The traTclIng crone f«r this department baa a 
cl«anuic« of SO feet benp&th ibe hook. Tbe type of llywheel 
□aed on the large tngiaes recently built la shown in Kige. ( 
and T. The flywheel ehown In Fig, i is 23 feet In diameter 
and IB made of Ave BCctloaB, the rim of each having an 
Aoffutar I«Dgtb of 72 degrees, n depth of 30 Inches, and x 
tblcknms of 9 inchns. The ends of tbe aectlons are held to- 
gBther by Mtnks shrunk Into plaea, and each of tbe two arms 
of eacb section Is held to the hub hy tbroo bolta. On each 
side of the flywheel rim are riveted Ave Begmenlal plates, aach 
% Inch tbick, which makes the total width of the rim 16!^ 
Inches. The side sections nre aim bmind together by "shrunk 
la" I-linhg, and are so arranged that Joints are broken eo 
that no two Joists come oppostte. This wheel is dettigncd for 
a peripheral speed of more Ihan one mile a minute (&.il!) 
re«t). The fljwbeel shown In Pig. T la subntaTillnlly of the 
same design but Is larger, being 28 fcrt In diameter. The plan 
of taking the tools to tbe work is Illustrated in the case of 
tbe flywliecl in Fig. 4. A radial ilrlll la clamped on the 
wheel and employed for drilling, rcamlag and boring. An- 
other portable tool is that shown in Fig. 10. The illustration 
BhDWs a epedal borioK bar boring a. spherical seat tor the 
shaft bearlngv. which make* them selt-adjuatlng. Tbe boring 
bar carries a radial arm on which is mounted the cutting 
tool. The tool swings in the nrc of a circle and thus gen- 
«rBt«B a spherical BurCace as the bar turns. Tbe bar ia 
mounted on a large flat casting which Is set on tap of the 



pillow block, as Bhown. In other cases the eyltndrlcai teats 
for bearings are bored by an ordinary boring bar having a 
traveling bead. 

Another noticeable toot is tbe Morton draw-etit Bbaper 
shown cutting a keyecat In the flywheel hub of a 6,000 hoiae 
power engine. A fitmiire about this hub Is that it bas a four- 
step bearing on the bbaft. Tbe four auccesaivc diameters are 
plainly visible In Ihe bore of the bub. The practical advan- 
tage of this constructian Ir that the hub has to be pressed 
onto the shaft only one-fourth as far as would tie neceaeary 
for a plain cylindrical fit. Not having to tie pressed so far 
the surfaces urc not to likely to be abraded. The experience 
of some European builders seems to indicate that sucb a lit 
has cooelderably more holding power for tbe same degree of 
applied pnuure than the plain ■.yllndrUal fit. Fig. 8 shows 
one of these englneB as erected In tbe shop. Tbe practice is 
to assemble tho«e large engines complete^ with 1b« exception 
of the flywhael and sliaft. In place of the flywheel shaft a 
dummy shaft Is mounted concentric in the shaft bearings, 
and on It arc mounted the eccentrics. Ttio valve motion ta 
erected complete, and driven from the dummy shaft by an 
electric motor. In this way it Is poAitlble to mske all adjust- 
ments of Ihe valve gcnr and governor ao tfant when the 
engine Is flnally erected It is ready for work. In the case 
of tbe engine ehowa in Fig. 8 the eccentrics are carried 
00 a lay shaft about on a level with the flrsi platform. This 
lay shaft la driven from the main shaft by splr&l gears. The 
aim In tbis doaign Is lo do away with tho necessity for the 
enormous eccentrics that would be required on the main wbafL 
Eccentrics of such large elce absorb a great deal of power 
because of tbclr Urge pt-rliihcrlce. Purlug the shop erecting 
the lay shaft is driven by a motor atid tbe valv« motion 
adjusted and worn lo working conditions. 

Tbe valves for the hlgb>pressure cylinder of then engines 
arn of the double beat poppet type. There are two admission 
and two exhaust valves. The valves for the low-prceeure cyl- 
inders are of the Corlls* type and are placed In the top 
and bottom cylinder heads. This poeltlon makes possible a 
great reduction In port length and u conse«iuent reduction In 
tbe clearance volume. The cylinder shown in Fig. 9, Intended 
for Ihe Boston Elevated Railway Co., Is of tbe same conatnio- 
ilon. Tbe cored opening at one aid* of the bore Is for the 
aleaiu inlet, and that on the opposite elde tor the exhauet. 

• • • 

ABB WB APPROACHING SOCIALISM? 
Tbe United States is oiteiatliig a railroad of He vwn, ood 
does not make a c«nt out of It from one year'it eud to the 
other. Only a few miles (pom New York, on tbe Sandy Hook 
peninsula, ia a fllx-mlle steam railroad with Fort Hancock as 
one terminal and Hlghlnnd Bciaeh as the other. This load, 
whilo limited in Us rolling irtock to one locomotive, one com- 
bination baggage and pasecnger car. and several freight cars, 
Is In touch with thtv whole country, as It connects at High- 
titnd Beach with the Cealral Railroad of New Jersey. l4irKe 
operations in the line of ordnance tests are secretly conducted 
at the Sandy Hook proving grounds, by the Ordnaucc De- 
partment at Sandy Hook, and It is tbe tran&portatlon of this 
ordnance, together with ammunition and suppliee, that fur- 
nishes (be bulk of business of this railroad. The passenger 
trafllc Is small, as it Is limited to those having passes Issued 
by the military authorltie* of the United States. Aside from 
the inscription. "Sandy Hook Proving Qronnds," which ap- 
pears on the cars and locomotives, there is nothing about the 
train to eurrcsI the owncrvbip of the road. Nevertheless, It la 
Uncle Sam'« own railroad, with an artillery sergeant as con- 
ductor and a competent trsBIc manager. Colonel J. B. Bur- 
bank, who Is at present In oommand at Fort Hancock. — 
^ffl«rl«nii Ktiffineer. ^ 

• * • 

A bright-looking young fellow with a buadle waa about to 
go to work In a gloomy out-of-date looking shop, filled with a 
lot of old machinery. After looking around n bit. be decided 
to go out Rgnln and as be turned, the boss stepped up to 
him and inquinid if "he was trying to show his contempt tor 
the shop." "No," the fcUow anvwered, "1 was trying to coH' 
eeal It" H. C. L. 
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TURRET TOOLS. 



nSBD FOB MAOHINIHG QOAB BLANKS IN TBB TDBSBT 
LATHE. 

The National Machine Tool Co,, CindnnaU. 0., bare racentlr 
placed on the market a variable speed coantersbaft Id wblch 
the Bpeed changes are obtained through the use of two nesta 
or cones of geara. The gears have to be made in large nam- 
hers, and of course are of varying diameters to suit the dif- 
ferent steps or speed cbanges. Tboee gears that belong to 
one of the cones of the countershaft have large holes and 
those that belong to the other cone have smaller holes. In 
other respects the gears are like ordinary gear wheels having 
a hub on each side. 




Tool Holder's- Steel fvrgings. 



jTTWToo/ Clamp. 




Gear Blank Facing Tool. 

Id order to finish the gear blanks economically a set of 
turret tools was designed to be used on a turret lathe and the 
sketches shown herewith Illustrate these various tools. Be- 
sides the turret tools there is a double tool holder used on 
the tool block of the lathe and in flnlahlng a gear blank there 
are six distinct operations, one with the t^ls on the tool 
block and five with the turret tools. 

The gear is held in the lathe cbuck by means of one end 
of the hub which la gripped on the outside by the Jaws 
ol the chuck. The first operation is to rough out the sides 
of the blank by means of the double holder shown in Fig. 1. 

WocdriifFKey. 




3j^' Rose- Bit. 

V\g. 4. 

It will be seen that there are two holders pivoted at A and £ 
on a plate designed to clamp to the T-slot of the tool block of 
the lathe. Either one of the holders may be swung into or 
out of position ae desired and as clearly indicated In the 
sketch. When either ooe is swung into position a dowel pin 
locates It in its proper place. Bach of these tool holders 
carries two cutting tools which, in one case, are spaced tar 
enough apart for roughing out the sides of the gear blank 
and In the other case for finishing the gear blank to the 
desired width. 

The aecoud operation is to bore the bole in the gear 

blank. The boring tools are clearly Illustrated In Fig. 2. 

r^^r are made in two elzea, one for the gears having the 

anaJI bolaa and the other tor the gears having the large 



holes. They are designed to bolt to the faee of the turret, 
and are located concentric with the axis of the lathA spindle 
by a cylindrical plug which fits the hole in the turret The 
boring tools are double-end cutters, fltting Id a slot in the 
end of short boring bars, which latter are held In the tool 
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3^' Boring and Facing Tool. 

Fic. 9. 

holder by means of setscrews. These holders also carry 
facing tools for facing the outer ends of the hubs, aftar the 
boring has been completed. 

The third operation is to "single end tool" the hole and to 
face the rear of the hub and a boring and fadDg tool shown 
in Fig. i is need which bolts to (me of the faeea of the tarrot 
It has a slide dovetailed to the main casting, this slide being 
operated by the handle showd-' la the side view. The slide 

cfodng Slide Rest. 
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fbcing Tool Slide. 



Facing 5/ida Stop Scre^. 
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Facing S>'iae. 
n«. 3. 

carries a tool holder long enough to extend through the bub of 
Che gear, so that the cutter carried at the outer end of the 
holder will be in a position to bore the hole when the buret 
is fed forward and to face the rear end of the hub when the 
slide Is mo'vei t«T\ic«.\\7 Yi^ T!i«a.ii« ot the handle. The upper 
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and having to sell below coat, of the amount of capital ased 
by the numeroua manufacturers, tranaportlng companiea and 
dealera, of the amount of money spent In advertlBlng, and 
Id tbe emploTmect of traveling aalesmes. If the time were 
the year 1897, when the pound of naila sold for less than 
two cents, think of the struggles of tbe several mauufac- 
t'arers to avoid losses, of the reduction of wages, of strifces 
against such reduction, of tbe cnt-throat competition to sell, 
which makes profits a vanishing quantity. If tbe year were 

1899, with prices Increased over 100 per cent, think of the 
profits made by those who bought the raw material cheap 
and sold the manufactured product dear; if the year were 

1900, think of the losses sustained by those who were caught 
with contracts to buy raw material at high prices, and with 
the audden decline in demand and In price for tbe Unisbed 
article. 

"Let ns look ahead a few years and see how tbe situation 
will be cbanged. A giant corporation with enormous capital 
bas offices In New York. It owns mines on Lake Superior, 
railroads to the docks on that lake, ateamsblpa carrying the 
ore to Its blast furnaces, steel works, rod mtllB, and nail 
works, all located at one place on Lake Erie, ateel barges to 
carry its product through tbe Brie Canal to its great store- 



bouse on the Hudson River, in New Tork city, wblcb Is 
part of a vast hardware department store where tbe product 
Is sold both wholesale and retail. What a saving bas been 
accomplished . In human labor, in handling and rehandUng, 
in transportation. In the work of salesmen, ' In advertising, 
in cost of carrying stocks of material through every stage 
from tbe ore to the finished nail. 

This is tbe Industrial revolution that is now impending 
in the first year of the new century. Shall we complain 
Ihat its effect will be to destroy the value of hundreds of 
small iron works and nail mills, that It means less tonnage 
for railroads, and the discharge of thousands of laboring 
men, of foremen and superintendents, and of traveling sales- 
men? The complaint will be a vain one. As well might 
we complain that the factory system has destroyed the 
domestic spionlng wheel and the household weaving loom, 
that the locomotive bas destroyed tbe stage coach, that tbe 
steel rail has supplanted the Iron rail, that the Beasemer 
converter and the open-bearth has supplanted the puddling 
furnace. Tbe new Industrial and commercial revolution la 
coming and coming to stay, and In the end will prove as 
beneficial to tbe human race as the other revolutions which 
have preceded it." 



SHOP CHARGES. 



ST8TBU USED BT THB QBANT TOOL COUP ANT. 
The following scheme for charging the miscellaneous ex- 
penses of a machine shop or manufacturing plant cannot fait 
to be suggestive to shop accountants and cost keepers, or to 
those who are organizing a cost system. It is a comparatively 
easy matter to obtain the direct costs of manufacturing, and 
to arrange a cost system so that the exact charges for material 
and the exact time required for the labor upon each piece or a 
machine being menufactured can be determined at any stage 
of the process of its production. The incidental and Indirect 
charges, however, are not so easily controlled and are usually 
both unruly and seemingly excessive In amount, and it Is 
seldom the case that the charges are so made that it can be 
told Just where the money bas gone, or at least what depart- 
ment should bear tbe expense. 



The system outlined below, for charging these miscellaneous 
expenses. Is in use at the Oraot Tool Co.'s works, Franklin, 
Pa. Large cards are posted at convenient points in the shopi 
and on them are printed the numbered paragraphs given below, 
which enumerate tbe various items of indirect expense con- 
nected with the operation of the works. It will be noted that 
in this enumeration are Included both mlscellaneooa suppliei 
and miscellaneous work. When supplies are purchased or 
work Is done, not directly connected with tbe production of 
tbe machine shop products having order numbers to whlcb 
time and material are to be charged, the charges are entered 
under the order number given below. Thus, all the items In 
tbe first paragraph are charged to account number five, and 
in a similar manner tbe order numbers assigned to the va^ 
ious paragraphs are to be used for work, supplies or material 
enumerated in the corresponding paragraphs. 



LIST OF MISCBLLANBOns SHOP CHABOBS. 



NO. B. OFVICB IXPaKBE. 

Salaries paid for time espeaded on office 
work; Blank Books, Stationer; tor exclnalTe 
D«e of office 1 Fuel for once, Qrates, Oil or 
other material for lighting: Rubber Stamps, 
I'oBtage Stamps, Featber Dusters and Brooms ; 
Salary of Janitor and otber help is cleaning 
office ; Bepalrs to Office Pnmltare ; Letter 
Files; Paper {water closet) ; Water nsed ex- 
clusive]; for office ; Window Shades in offices. 

NO. 6. DBATTINO BOOH BXPENSI. 

Bslarlea paid for work In this department 
that are not cbarged direct to an; special con- 
tracts, Sbop Orders or known acconnts ; all 
oecessar; Stationer;, Drafting or otber ma- 
terial : Oil or otber material for llgbtlng : 
Feather Dusters and Brooms; Paper (water 
closet) : Water nsed excluslvel; In tbis de- 
partment : Window Shades In this depart- 
ment. 

MO. 7. MiacBiXAKiooa shop bzpb.sse. 

Brooms for shop oae, Brashes, scrub. Paint 
and Counter, Cans, Oilers other than those used 
on Account No. 16 (Power and transmitting 
Qxtures) Emer; Powder. Paper or Cloth other 
than that used on patterns. Account No. 12. 
Material— Charge It to No. 17 where time ex- 
pended on same la charged to No. 17. Oil- 
used on Lathes, Planers, Bait Cutters, and 
other like shop appliances that are not In- 
cluded In power cost No. ; Paper for water 
closet In shop: Palls for shop and forge use; 
Soda Water used on planers ; Sand Paper 
other than that used on patterns on Account 
No. 12 : Soaplne and Soap used for cleaning 
sbop and closets : Time, da; and ntgbt watch- 
man and doorkeepers ; Time attending to 
beater ; Time of Crane Operators ; Time Clean- 
ing Shop. Closets, etc. : Time Bemovlng Scrap : 
Time RemoTlng Cinders from Forges and Fur- 
naces ; Time Oiling and Cleaning Shop Power 
and Hand Tools; Waste used In shop and other 



than that used on Acconnt No. 9 (Power 
Cost) ; Water for Shop Use. 

NO. 8. POROB ruBi.. 

Coal, Coke or Oil Used In Heating Ovens; 
Coal. Coke or Oil Used In Forges ; Coal or 
Coke Used in Furnaces ; Coal or Coke Used 
In Blackamlth Forges. 

NO. S. POWBR COST. 

Cana, Oilers Used on Power Transmitting 
Fixtures; Coal Used Bxcluslvel; for Making 
Steam ; Oil Used on Engines ; Oil Used on 
Pumps, In Stoker, In Line Shafts, In Counter 
Shafts ; I'aInt or Black Varniah Used on En- 
gine. Paint or Black Varnish Used on Stoker : 
Paint or Black Vamtah Used on Pump. Paint 
or Black Varnish Used on Boiler Fixtures ; 
Time of E^glueer and Time Handling Steam 
Coal ; Time Removing Ashes and Cinders from 
Boilers ; Time Oiling Line and Counter Shafts ; 
Time Elxtended on Repairs or an; other neces- 
sar; work done to power and transmitting dx- 
tnres to keep them In running order ; Waste 
Used b; Engineer ; Waste Used b; Oiler on 
I,lne and Counter Sbafto : Water Uied for 
Generating Sleam. 

NO. 10. TBAU ACCOUNT. 

Coal used in Warming Barns : Feed, includ- 
ing Ha;, Straw, Bran, Com, etc. ; Orease used 
on Wagons or Harness : Horses ; Harness ; 
Stove, including Pipe and Other Flxtnres In 
Bam : Stable Tools, including Shovels, Forks, 
Wagon Jacks. Brushes, Brooms. Dusters, etc. ; 
Services of Teamster and other help for like 
purposes : Oil for Llgbtlng, Harness or Lubri- 
cating Oils (see stable tools) ; Water nsed In 
bam. 

NO. 11. MATBBIU, AND MBBCHANDISB. 

Uatertal of all kinda bought for manufactur- 
ing, or partially or wholl; manufactured ; 
Freight. Cartage and Switching Charges, unless 
for Bome speclfled account or order. 



NO. 12. FATTBBN3 COST. 

Alterations, Bees -Wax, Bmahsa, Brads, 
Brass, aiue. Iron, Fillet (leather), Lomter, 
Nails, Oil, Paint, Putt;. Plaster Paris, Rap- 
ping Plates, Repairs to Patterns, Bhellac. Sol- 
der, Screws, Time of Employees in making pat- 
terns or an; other material for like pnrpoMS. 
The cost of alterations made on patterns for 
an; special contract or order, charge direct ts 
said contract or order. 

KO. 13. rCBNITDBB AND FIXTCUB. 
OCNBBAL, FBIVATB AND SBOF OmCBH. 

Blue Print Frames, Cases of Drawers for 
Drawings, Case for Drawing Paper and Trac- 
ing Linen, Case tor Bills of Hsterlal. Woit 
Cards, etc.. Clocks In offices and shop, Compte- 
meters. Check Perforator, Cupboards In olllcss. 
Chairs, Desks, Drawing Instmments, FlK 
Screens. Filing Cabinets. Lamps, Prlntlag 
Presses, Racks for Bine Prints. Sates, standi 
for letter pressea, stools. SuFveying Inttrl- 
ments, T;pewrltere and Stands, Tablet, Water 
Cooler and Filter In office. 

NO. 14. BLDCTBIC POWBB AND LtOHTING PUKt 
t08T. 

Genera tors, D;namos, Motors, Wires. Lsmpt, 
and an; other material o( a like nature a«d 
In erecting this plant or extensions or addi- 
tions to this plant. Repairs and Renewal* to 
this plant, charge to Account No. 2D. 

NO. IB. SHOP OBATINO PI.ANT COST. 

Fans, Engines, Heating Pipes. Steam Plpts 
to convey steam to and exhaust from besteit, 
Valves and other Fittings. Covering for Stet* 
Pipes ; Pipes and Fixtures for dlatrlbatlni bM 
air and an; other material of a like natni* 
used In erecting this plant, extensiona or sd- 
dItlouB to this Plant. Repairs to this Plant 
charge to Account No. 2B. 

NO. IG. POWBB AND THANSMITXINQ nXTUlBa 

Air Compressor, Boilers (steam for operattBg 
works), Bearings (Journal), Blowers (prcMBR 
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tor forsM. etcOt Belt ShUten, CoTerlog for 
SUam Pipes a««d Id conaectlon with an; of 
tba machines Included In tbli account ; Ex- 
haust Fans drawing amoke from forgea, etc. ; 
Exhaust Fsna for Emerr Wheela ; Bnglnea ; 
Filter (water for engine) : Flttlaga for any 
fixtnrea herein : H&ngera for Ualn Line aud 
Sob-Line Shafts ; IIoo4]s for Flirnacea and 
Forges; Heater (water for engine) : Hot Well, 
Oilers ; all Oilers used on anj of the machines 
or bearlnga In tbla Account. PIplng^Bll ateam 
pipea oted to conrey live or eihauat ateam to 
and from any of the machines In tbla Account. 
Flplnc — all Pipe convey lag air to or from 
forges, fnmacea, etc. Pnmp tor Testing Boll- 
era : Pump for FiniDg Boiler. Stokers (Ameri- 
can) : Shafting — all Main Line aad Sub-Line 
Shaft tng, all Coantersbaftlng other than that 
charged with iDachloeH. Vatvea (globe) and 
«ther Tslves In ateam pipe charged to tbia 
Acconnt, Valrea or Wlndgates In blower or 
«zbaaat pipes : Water Tank ; Eitenslona or 
Additions to Hacbtnes. Fixtures or Implements 
<not Including repairs) charge to Account 9. 

NO. 17. HAKD TOOLB A.VD AFFLIANCES. 

Articles enumerated below : Angle I'lates, 
AnTlls, Augers of all klods, Arbors, Bars 
ierow) ; Bars (pinch) ; Bars (pin) ; Bevels, 
Bolta In shop used as tools, Blocks and Tackle 
tot abop use; Blocks (flange) Boring Bars, 
Unttoa Sets, Craba, Cblsels (band), Chisels- 
Handled. Cbncks, Ctamps (Wood. Steel or 
Iron), Counter Tools, Cutters (blade shape). 
Cotter Heads. Dies. Drift Pins. Drills, Drill 
Appliances. Lathe Dogs, Old Men, Oil Tank 
for Main Shop. Parallels. Punches (hand). 
Ptmchea (handled). Punchea (machine). Files, 
Forces (portable) for shop use. Fullers. Flat- 
tern, Gear Cutters or Collars, Gauges, Uam- 
fDcra. Hydraulic Jacks, Jack Screwa, Lamps 
(oil lighting). Letters and Numerals (ateel), 
MandreJs. Milling L'utters. Punches. Pipe Flt- 
tlnc Tools. Flatea (bending), Platea (atralgbt- 
«nlnf). Plates (snrtaee). Reamers, Ratcbeta, 
8«wa (band, band, croaa cut). Sockets for 
Drills, Sims, Squares (carpenter, try, etc.), 
Steel Tapes, SUnga. Taps, Tools (latbe and 
planer), TlHes, Wheels-Dry and Wet Grinders, 
Fanchlng Machine (band). Straight Edges. 
Sledges. Swages. Sets. Scrapers, Stock and 
Dies. Tackle and Blacks, Tongs, Tapea (meas- 
nrlng). Wrenches of all kinds. 

Nn. 18. SHOP POWER TOOLS. 

All Machine Tools run by belt or other 
vovcr : also additions or permanent ImproTe- 
BientB to any special machine, not Including 
Rpatrs, especially those enumerated below ; 
Boring Mllla, Belt Cutters. Benching Rolls, 
' Blacksmith Forges (fixed). Blacksmith Forges 
'beating) : Cbncka that are usually fumlabed 
Vttb machines and which constitute a part of 
>atne: Counterahafts and all otbcr appliances 
foralshed with machine; Cutting Off Machine: 
Cartaice paid by us on macblnea ; Drilling Ma- 
chines: Forges (blacksmith) : Forges (heat- 
liiS) ; freight paid on any machine In this 
Account : Gear Cutters. Grinders (wet and 
'*)T>, Grind Stonea : Hammers (Power) ; Uam- 
««»«r» (Steam) ; Heating Oven; Hydrostatic 
r*«M: Key Seater ; Lathes; Milling Ma- 
<I>ln«s; Nnt Tappers; Planers (straight line 
o' Rotary for Iron or Wood) : I'neumatlc 
I^'llls. Punching Machines, Riveting Machines; 
Slab Milling Machines: Sawing Machines 
*K*lli]. Rotary or Jig (or Iron or wood) ; 
81>«an. Sbpars Alligator, Straightening Rolls. 
Slotters. Spllners. Upaetters. Repairs to Shop 
Pow-er Tools charge lo Account No. 47. 

NO. 19, BELTS. 

Bells bought after June 1, 1901, that are to 
be Used on ahop power tools, power and trans- 
lalttlng Dxtures, electric power and light plant. 

"^ose for nae on band tools and appliances 

«tarje to Account No. 17. 

so. 21. INVENTOBT EXPENSE. 

Time expended In arranging stock or listing 
Udm: Books and Stationery used; all other 
^ennsry expenses Incurred In completing 

••mc. 

KO. 22. BBAL ESTATE. 

Seal estate at cost. Railroad Tracks on same, 
Special Aaaeasments for improvements ; Sew- 
'•rs In street and on property : Sidewalks : 
faring and other expenditures of like nature. 

.KO. 23. TRATBLINQ BXPEKBES. 

All money expended In traveling on the 



Company 'a buslneaa when not chargeable to 
some dealgnated account, order or contract. 

NO. 24. ACCiniNT EXPBNBB. 

Ambulance Serrlce, Nurses' Service, Doctors' 
Berrlce, Hospital Care, Medicine required and 
all other expense Incurred on account of accl- 
denta to employees while at work for us. 

NO. 25. BDILDINO KBPJUB8. 

Material and Labor required to keep bulld- 
lugs In good condition. It the repairs In the 
opinion of the Superintendent will cost IS.OO 
or over, have a special shop order Issued for the 
work. Note: (This does not Include additions 
or permanent Improvements.) 

NU. 26. LITIGATION. 

All expenses of litigation arising from suits 
brought by the Company or against It unless on 
account of accident to employees. 

NO. 27. Or»ICE BUILDI.VQ COST. 

Alt addltlona and permanent Improvements 
to same. Note: (This does not Include re- 
pairs) — charge to Account No. 25. 

so. 2S. BABN BUII-PINQ COST. 

All additions or permanent Improvement!! 
to aame. Note: (This does not include re- 
pairs) — charge to Account No. 26. 

KO. 29. niNINO BOOM EXPENSE. 

Wagea paid Cook and other Labor : Coal. 
Wood, Coke or Gas; Water Rent: all other 
expenaes. not Including Food Supplies. 

NO. 30, niNINO BOUM rOOD SUPPLIES. 

All Food Supplies tor Dining Room. 

NO. 31. OmCE UBATINO PLANT. 

Material and Labor expended In extending 
or enlarging plant Note : (Thla does not in- 
clude repairs.) Repairs to be charged one- 
lialf lo Account No. S. and one-half to Ac- 
count No. 6. 

NO. 32. MATEHIAL UA.tUFACTDBBD. 

All Material manufactured on shop orders 
wblcb Is not sold. Note: (Material must not 
be made on this Account.) 

NO. 33. BUILDINO A. (OFFICE BUILDINO.) 

All Additions and Permanent Improvements 
to same. Note ; (Tbla does not Include re- 
palra.) Repalra charge to Account No. 25. 

NO. 34. BUILniNO B. (MACHINE SHOP.) 

All Additions and Permanent Improvementa. 
Note : (This does not include repairs.) Repairs 
charge to Account No. 25. (Note. — There are 
similar paragraphs referring to tbe other build- 
ings.) 

NO. 40. JI08, intBMERR AND TEUPl.ATES. 

Material and Labor expended In making any 
of the above-named articles. Note: (.None of 
tbe above-named articles must be made until 
Instructions for so doing have been received 
from Superintendent of shop.) When any of 
the above articles are required, the Super- 
intendent of shop will decide as to tbe cost 
o( the article called for. If It will coRt 
12.00 or over. 1 1 must be made on a sbap 
order, issued for that purpose, which will bn 
drawn when reqneated by the Superintendent. 
Bach individual Jig. Former and Template 
must have Its Individual number stamped or 
otherwise put upon It. A book must be kept 
giving a list of all articles In this acconnt. 
Tbe cost ot all artlciea made tor this account 
must be rpported to the general oOlce oa soon 
as completed. 

NO. 41. CBANE9, TBOLLBIS A.ND Tl^LLET BLOCKS. 

All cranes used at works; all trolleys used 
St works; all Pulley Blocks used at works. 

NO. 42. SHOP BQUIPUBNT. 

Harrows, Benches In center of shop, Bins 
in shop for nuts, Bins In stock room : Cars, 
Push around Shop : Cars, push on railroad 
track: Cupboards in shop: Drawing Boards 
In pattern shop; Qalvanlied Pans; Horses for 
bridge and other material : Horses In yard : 
Horses In shop on wblcb macbioea are put 
together : Ladders ; layout Tables ; Racks 
for storing tools : Racks for storing ma- 
terial Id sbop and yard ; Roller Tables; 
Roller Stands: Scales Itracks), Scales 
(wagon). Scales (shop and yard) : Shan- 
ties and Sheds In yard ; Stove and Pipes 
used In Shanties ; Steaming Boxes for wood 
bending: Tool Stands; Trucks (timber) : 
Tracks (temporary, oonslstlng of rails and tim- 
ber) ; Trucks (hand). Trucks (push around 
shop) ; Water Cooler In ahopa. 



NO. 43. MAINTENANCE OF SHOP OFFICE. 

Books, Blanks and Stationery used in aame ; 
Towela uaed In same ; Washing o( Towela for 
aame ; Water Rent : Soap and all other ma- 
terials required for tbla pur[Kiae ; WaSca of 
Clerka In same : all other Material and Labor 
used for this purpose; Paper (water closet). 

so. 41. 8i;PBBlNTBND«NCB IN BHOFH. 

Salary of Superintendent : Salary of Aesls- 
tant Superintendent : Salary of Foreman of 
Machine Sbop : Salary ot Foreman of Black- 
smitb Shop : Salary of Foreman of Ball Shop : 
Salary of Foreman of Pattern Shop. Wagea of 
Sub-Foremen when unable to charge direct to 
dealgnated acconnt, order or contract. 

NO. 49. MAINTENANCE or STOBE BOOM. 

Books, Blanks and Stationery required. 
Towels used in store room ; Washing Towels ; 
Water Rent ; Soap and all other materials 
used for this purpose ; Labor of Clerks and 
Heipera In same : Labor In delivery of Diaterlal 
when unable to charge to acconnt or order on 
Which time la expended. 

NO. 46. MAINTENANCE OF TOOL BOOH. 

Time of Boys delivering and returning toots: 
Time of Foreman of Tool Room ; Time of 
Machintat In Tool Room : Time of Heipera In 
Tool Room — except, when working on sliop 
order chsrge to tbe order ; When making new 
tools, charge to Account No. 17. When re- 
pairing tools, charge to Account No. 47. 

NO. 47. BEPAIB TO UAND TOOLS, SHOP POWEB 

TOOLS, SHOP HEATIHO PLANT, SHOP 

EQUIPMENT ANP CBANBS. 

Handles (wood for all purposes) : Material 
uaed In repalra only ; Labor expended In re- 
palra only. 

NO. 49. OPBEATINQ ELECTBIC POWBB AMD 
LIOHTINO PLANT. 

Labor required In Engine Room, Running 
Engine, Air Compressor and Generator: Labor 
Looking After lines and Repairing Same: OH, 
Waate and other Material required In running 
machines In engine room ; Material required in 
looking after and repairing lines : Lampa. 
Globes and Carbons for Renewal*. 

NO. 49. FOUNDATIONS FOB SHOP POWBB TOOLS. 
POWBB TaANHMlTTINO AND FIXTUBBS. 

Labor In excavating for foundations. Mate- 
rial used In foundations. Labor Oiling around 
foundations, labor in relaying Roor where same 
bad to be removed to build foundation. 

Placing Shop Power Tools and Power. 
Transmitting Fixtures Permanently, ready for 
Power Connection. 

NO. 50. FLACINO SHOP POWEB TOOLS AND POWXR 

TBANSHtTTIKa flXTUHEB PEBHANBNTLT, 

BBADY FOB POWEB CONNECTION. 

Labor and Other Expenses In unloading and 
moving same to position. Material and I^bor 
used In fastening same to position : Material 
and Labor uaed In erecting countershaft ready 
(or belt connection : latior making t>elt connec< 
tlona. 

NO. 51. CORBBCTINO ERRORS ABIRINO IN 
MACHINE SHOP. 

Material and Labor expended In replacing 
which (for any cause arising In this depart- 
ment) has been rendered unfit for tbe use In- 
tended, Before ordering any material or doing 
any work (o replace defective material, the 
matter must be referred to tbe Superintendent 
of shop who will instruct whether tbe work 
will be replaced on tbe parent order or on a 
separate order drawn for that purpose. If 
material in be replaced will coat t'2.00 or 
over the Superintendent must see that tbe 
replacing Is done on a separate shop order 
wblcb win be Issued for that purpose at his 
request. 

NO. 52. COBHECTINO ERRORS ARIKIVC, IN 
FITTINC, OBPABTMBNT. 

(See Account No. 51.)- 
Similar references to errora arising In tb-> 
other departments. 

NO, 56. ItBPLACINO DEt-ECTIVB MATKRIAL. 

Charge to tbla Account. 
Material and I.abor required to replace 
material found defective after work has be«n 

done on It. In replacing follow Instructions 
given under Account No. 51. 

NO. 57. COBBECTINO EHBORB ABISI.VQ IN DRAFT. 
I NO ROOM. 

Charge to tbla Account. 
(See Account No. 51.) 
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THE BONUS SYSTEM. 

In any attempt at cost reduction by means of some one of 
the Tarioue echemes for payment of vageB, otber tban paying 
by the day, such as piece work, premium plan, piece rat« sys- 
tem, etc., tbe object sought Is to Induce the workman to pro- 
dace more work than he would If left to his own resources 
and Inclination. Some systems force a man to work harder, 
and perhaps very much harder. In order to earn a fair day's 
pay; and If be does not work very much harder bis reduced 
wages amount to a forfeiture or penalty Imposed upon bim 
In consequence. 

If strict Justice, only, were required In this world, there 
could be but little fault found with such a system, which 
compensates a man for what he actually does — no more, no 
less. Experience shows pretty cbncluslyely, however, that 
it Is more effective to lead a man tban It Is to drive him, 
and tbe more agreeable the means taken to lead him, the 
better will be the results. For this reason we believe it Is 
better to guarantee a man a fair dally wage, and then to 
pay blm a premium In some form or other, If he does well, 
than to pay blm strictly according to bis production, wlilcb, 
as explained, amounts virtually to a forfeiture In some case?. 
While it may be arrued that if a man earns less he should 
be paid less, it Is Just as fair to fix bis day rate according 
to blB ability to turn out work and then to give him tbe op- 
portunity to earn more If be can. 

Last month we explained how the piece work system, pure 
and simple, might be so modified as to be conducted upon 
this plan, and that when so modified It would not be unlike 
some of tbe more modern methods of wage payment. In 
another column of this number is a brief extract of a paper 
by H. L. Oantt, presented before the American Society of 
Mechanical Engineers, upon a bonus system for compensat- 
ing labor. This syatem Is In use at the works of the Beth- 
lehem Steel Co. and 1b based on tbe plan of paying a man 
a regular day rate and a bonus in addition, If he earns It. 
Each workman is given a card on whlcb are carefully pre- 
pared directions for performing all the operations on the 
the piece that be Is to work upon and the estimated time for 
completing each operation Is also written on the card. This 
plan is carried to such an extent that even tbe necessary 
time for changing a piece end for end, for adjusting tbe 
change gears of a lathe, etc., Is accounted for and the partic- 



ular kinds of tools or steel for tools, the feeds and speeds, 
etc., are specified. With this Information given him tbe 
workman goes to work, and if he completes the piece In tb^ 
time specified he receives a bonus; otherwise be obtains only 

his regular wages. 

• • • 

PLANNING A MACHINISTS WOBK. 

The custom of making out a complete list of operations ta 
be followed by a machinist In producing a piece of work Is 
coming more and more to be adopted, and la one of the d^ 
velopmenta Incidental to modem methods. While the cat- 
tom may be resented by some, who will look upon It u 
only another step in tbe direction of making a machine out 
of what was a machinist, or of placing a man In the poeltlDD 
where he la "paid to work but not to think," we believe thit 
such a result Is far from what Is actually attained. Hachiu 
shop methods have been developed to such an extent and la 
such a multitude of directions, that the machinist who doet 
the work, or anybody else for that matter, cannot tell off- 
hand Just bow It Is best to machine a piece, and what speeds 
and feeds, or what tools, even, will be the moat effecUn. 
Yet he or his foreman Is frequently depended upon to tun 
out the work at small cost in a haphazard way. without bal- 
ing time to actually study the conditions. So It is that the 
plan Is growing In favor of having a practical man or moi. 
as the case may be, to gather data upon the capacities of tbe 
various machine tools; of the capabilities of dllTerent brands 
of steel; of tbe time required to handle work, and of tbe 
operations that appear to be best adapted to each piece of 
work and tbe order In which they should bo performed. 
Such men should themselves be skilled machinists who on 
go to a tool and demonstrate, If necessary, that the vork 
can be done as they direct, and In the time set. should tbtir 
figures be doubted. 

We have in mind a firm who took a large contract for gor- 
ernment work with which they were very sacceasful. An- 
other firm took a contract for the same kind of work ud 
failed, and were obliged to turn over their contract to tbe 
first firm. The reason why one firm was Buccessfal and the 
other was not was because one planned out everr opentln 
and every jig beforehand and the otber did noL 

If the plan outlined above should come Into more or 1(« 
general use, how will It affect the machinist? The machlolit 
has always been called a thinking man. but instead of con- 
verting bim Into a dummy, this should lead blm to rack U* 
brain more than ever. It is like placing him at school Ht 
will be directed how to do work according to a carefnllf 
thought out plan, and he will naturally question why thlB or 
that way was adopted and will finally begin to plan out iriji 
for himself. He will become more skilful and will hlmnlf 
devise improved methods, which, under a system like that 
at Bethlehem, wilt be rewarded In cash. We see no resMB 
to fear any bad results from tbe system, so far aa the ma- 
chlnlst is concerned, because It will afford every operatnr ■ 
chance to learn more and to become a more expert workmu, 
which always has reacted and will always react to the direct 
benefit of the workman, financially and otherwise. 



NOTES AND COMMENT. 

But little has been heard of the new Edison storage bat- 
tery since tbe announcement of Its Invention and the tx. — 
planatlon of Its principle of construction last May. Aceori- 
Ing to the Electrical World and Engineer, however, the biC.— 
tery will probably be on the market and for sale by u 
spring. Tbe Edison Storage Battery Co. was organised vitl 
a capital of $1,000,000 last June, and since then there hi»^ 
been active preparations for the manufacture of the W^^ 
battery. A new factory Is being equipped at Glen RU(^=" 
N. J., and it Is expected that its initial output will be aboK-^ 
100 horse power daily. Two other plants have been 
for the enterprise at other localities, one for preparUis Ir 
oxide and graphite and the other as a distillation plant C ~3 
the meantime Mr. Edison and his assistants are at work ^^^ 
improve the battery in every possible way. Wlille the bttte^C". 
Is announced to weigh only about one-third as much u 
older types of like capacity. It Is not by any means what 1 
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be called Ugbt weight. A single cell of the batter? exhibited 
at Buffalo, 12 Indies high, 2 Inches thick and S Inches wide, 
weighed 7^ pounds, and had a capacity ol about .16 horse 
power per hour, or the assembled battery would weigh about 
46 pounds per horse power hour. Assuming a amal! automo- 
bile to require a constant power of two horse power, a Email 
allowance, the battery would have to weigh about GOO pounds 
to bare an endurance of five hours, and as a matter of fact 
a 750-pound battery would not have any too large capacity. 



Tbe power plant in the course of construction on the 
Susquehanna River, about 16 miles from Harrteburg, will 
riTftl any plant of the kind In the country aside from the 
Niagara Falls plants. The operation consists in the develop- 
ment of an Immense electrical power plant which will utilise 
nearly all of the water In the river by diverting its course 
at a point called the Falls Just above where the plant will 
be located. There will be built a power house 478 feet long 
and 61 feet wide, in which there will be 40 turbine water 
wheels of 600 horse power each, operating twenty 750 kilo- 
watt generators, together with two turbines of 250 horse 
power each to drive machines for excitation. A contract for 
the generators has been awarded to the Stanley Electric Mfg. 
Co., and for the turbines to Robert Poole, Sons A Co., of 
Baltimore. 



It is a peculiar circumstance that tliere is no unit In com^ 
mon use for measuring large volumes of liquids, other than 
the gallon, ' which is equal to only 231 cubic Inches. In 
measuring maseive weights we use tons; in linear measure 
we use the yard, rod or mile for long distances; and In 
square measures the square yard, square mile, or acre, equal 
to 4,840 square yards,. are all available. In cubic measures, 
klao, large units are used when referring to solids, as for 
example, bushels, equal to 2,160.42 cubic inches, are em- 
ployed for grain and cubic yards for measuring earthwork. 
When It comes to liquids, however, we seldom use a measure 
larger than the gallon. We never hear of a reservoir hold- 
ing BO many barrels, and cubic feet, even, are seldom em- 
ployed in this connection. We speak of the reservoir or tank 
u holding 10,000,000 gallons, or 1,000 gallons, as the case 
may be. It is like measuring the distance from New York 
to Fhlladelpfaia, a distance of 90 miles, in Inches. In stating 
the distance between the two clUea we should then say that 
it was 6,702,400 inches, which gives one small conception of 
the actukl distance. 



OATHMANN QUN BXPBRIMBNTS. 
The tests at Sandy Hook proving ground during the past 
month with the Oathmann gun and a modern high-power gun 
firing armor-piercing projectiles were perhaps the most im- 
portant tests of the kind that have ever been conducted. 
When armor plate was first made by the Harvey and Krupp 
processes It was found to be impenetrable by the projectiles 
Uen in use, and the charges carried by the projectiles ex- 
ploded upon impact against the surface of the plate with but 
little damage to the plate. The Oathmann gun was built to 
tiy the effect of exploding still heavier charges against the 
vnrface of a plate. The shell carried GOO pounds of gun 
cotton; and while the gun was built upon the plan of mod- 
ern steel rifles and its projectiles struck a tremendous blow. 
St was not designed for armor piercing. The result of the 
explosion of the sheila at the proving ground was to move 
the plate and backing used as a target several feet from Its 
fonndatlona, and a similar charge fired against a battleship 
wDOld undoubtedly rack the structure. The actual damage 
done to the plate, however, was slight. 

The high-power gun was tested under as nearly parallel con- 
ditions as possible, but the shot passed entirely through the 
tUek armor plate, the small charge carried exploding while 
passing through and wrecking the plate. The tests seem to 
oonclnsively demonstrate that the effectlvencBs of ordnance 
has been increased to a remarkable extent, and that inasmuch 
■■ a projectile can be made to pierce a plate, the destructive 
goalities of its charge must necessarily be much greater than 
out be possible with a much larger charge exploded against 
the plate. 



PIPE OpVBBINO TESTS. 
Results of an extensive series of tests by Geo. H. Bamu, 
the consulting engineer, to determine the efficiency of pipe 
coverings, have been reported during the past month. These 
testa were made at the new power plant of the Manhattan 
Elevated Railway, New York City. The coverings tested 
were bought In the open market, and the results show that 
the various kinds of asbestos alr-cetl covering, which is made 
in several forme, Is the most efficient under the conditions 
of the tests. The test plant was divided into two Bectloos, 
one carrying 80 pounds pressure and the other 150 pounds. 
The high-pressure section Included five 2-inch *plpes con< 
nected to a common header, each 100 feet long, and two 10- 
Inch pipes, each 35 feet long. The 80-pounda pressure sec- 
tion consisted of five 2-iach pipes, each 100 feet long. Pre- 
cautions were taken to secure dry steam, and the quantity 
of water collected from the various pipes showed the vfllcl- 
ency of the covering used on those pipes. It was also foiui(l 
that the amount of evaporation was not dependent upon the 
velocity of flow through the pipes, and so most of the tests 
were made with pipes having dead ends, the steam fiow being 
only sufficient to take care of the condeasation. The cover- 
ings ranking first and second, respectively, at 80-pounds pres- 
sure, were Johns' Asbestocel and the New York Air Cell. 
With the 2-lncb pipe, 150-pounds pressure, Johns' Asbeeto- 
Sponge Hair Felt, three-ply, stood first, and the two-ply of 
the same material, second; with the 10-incb pipe, 150 poimda 
pressure, Johns' Asbesto-Sponge Felted, first, and K. A M. 
Magnesia (85 per cent Carb. of Mag), second. Other cover- 
ings selected for the test, and which did well, were Carey's 
Moulded, Oast's Ambler Air Cell, Asbestos Fire Felt (Navy 
Brand) and Watson's Imperial. 



UOBB DEVELOPMENTS IN RAPID TRANSIT. 
MACHirafir has already explained the plan of the PenDBfl- 
vanla Railroad, first announced in the Outlook, to connect 
Manhattan Island with the New Jersey shore by a mammoth 
railroad bridge, which was to be used in common by the MV- 
eral railroads having terminals In New Jersey for New York 
City. It is now definitely announced that this plan is not 
to be carried through, but that a tunnel will be built under 
the Hudson, or North River, for the exclusive use of the 
Pennsylvania Railroad, and that the tunnel will also he ex* 
tended to Long Island to connect with the Long Island Rail- 
road, recently leased by the Pennsylvania Railroad. It U 
estimated that the cost of the tunnel will not exceed $20,000,- 
000, which Is very much less than the probable cost of the 
saspenElon bridge formerly proposed, and it will ranlE as 
one of the great engineering achievements, not only becauae 
of the enormity of the undertaking, but becauEO of the potent 
influence that It will have upon travel and the suburban 
life of people doing business In New York City. It will 
enable through trains to be run from New England points 
to southern and western sections of the country by meass 
of a bridge connection between Long Island and the main 
land, and will facilitate reaching large suburban sections In 
New Jersey and Long Island. 

The new railroad station in New York will have tracks and 
platformd underground, and from there the tunnel wilt pass 
under the North River to New Jersey in one direction, and 
Long Island is the other direction. The tunnel will consist 
of from two to four steel tubes about 18 feet In diameter, 
braced and stiffened to sustain the load of the trains and 
track, and It will rest on piling foundation beneath the river 
bottom. Work is to begin at once, or as soon as the necessary 
permits are obtained, and It is expected that the project will 
be completed in the early part of 1896. It Is quite possible 
that this commendable and important move on the part of 
the Pennsylvania Railroad will mean even more to New 
York City than the rapid transit tunnel now under constmo 

lion. 

• • * 

The Aluminum World says that the best lubricant to use on 
aluminum when turning it in a lathe, is either petroleum or 
water and in the press, when it is being drawn or stamped, 
vaseline. 
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ANNUAL MEETING OF THE A. S. M. E. 



NOTES ON THE BUSINESS SESSIONS AND ABSTRACTS 
FROM SEVERAL PAPERS. 

The annual meeting of the American Society of Mechanical 
BngineerB was held at the aoclety'a house, New York, De- 
cember 3 to 6, tncluaive. The first eeeelon opened with an 
address by the retiring president, Mr. S. T. Wellmao, Cleve- 
land, who took as his subject "The Barly History of Open 
Hearth Steel Manufacture In the United States." This ad- 
dress was Jn the nature of a recital of the experiences and 
observationB of its author,- in accordaace with what hae 
come to be the usual custom of the presidents of the society 
in preparing their addresses. 

At the first business session was the election of officers as 
follows: President, Edwin Reynolds, Milwaukee; treasurer, 
WlllUm H. Wiley, New York; vlce-preeldeata. Wilfred Lewis, 
Philadelphia; M. E. Cooley, Ann Harbor; M. P. Hlgglns. Wor- 
cester; Managers, R. S. Moore, San Francisco; H. A. Glllls, 
Richmond; C. H. Corbett, Brooklyn. 

The motion to Increase the dues of the members of the 
American Society of Mechanical Engineers was defeated at 
this session, as was quite generally expected. The vote stood 
647 to 191, many members who were unable to be present, vot- 
ing by proxy. The effort to Increase the dues on the part of 
the secretary and certain members of the council naturally led 
to inquiries as to why this should be neceeeary, and argu- 
ments pro and con. There was a general overhauling and 
criticism of the management and affairs of the society, and 
the discussion was extended and at times animated enough to 
be Interesting. The fact, as announced, that the society has 
been contracting an annual debt tor some time without the 
knowledge of the members at large, or even of all the mem- 
bers of the council, has led to the conviction that there la 
plenty of opportunity to Improve the system of management, 
and that these Improvements should be made before the so- 
ciety attempts to raise more money by increase of dues or 
otherwise. The admitted Ignorance of the affairs of the so- 
ciety by some of the members of the council, at least, appears 
to us Inexcusable. 

A committee is to be appointed to Investigate the subject 
more fully, and to consider whether It la practicable to carry 
on the work of the society In an efficient manner with the 
present dues. If necessary the books will be audited, and 
when the report Is finally made the members of the society 
will be in a position to take further action Intelligently, If 
such action is called tor. 

The next (spring) meeting of the society Is to be held at 
Boston, Mass. 



Bdwln BeynoldB. 

The new president, Mr. Edwin Reynolds, la one of the most 
distinguished engineers who has honored the society in this 
capacity. Hr. Reynolda was a farmer's boy and learned the 
machinist's trade In Connecticut. He afterwards held sev- 
eral positions where he was engaged in the construction of 
machinery, but In this earlier work be became best known 
after he entered the employ of Geo. H. Corliss, Providence, 
R. I., then the most prominent engine builder In the country, 
and of whose works he finally became general superintendent 
He later went West to take charge of the B. P. Allls Co.'8 
works, after the concern had failed, and he baa brought this 
company up to their present commanding position through 
his own energy and ability. The first move made In the 
new position was to put the concern on a paying basis, which 
he did by building the Reynolds-Corliss engine. The first 
machines were built with the beds of such design that they 
could be used either for a left or right-hand engine, and in 
other waya the design was made to fit the tools of the shop 
and to accommodate tbe pocketbooks of the bulldera. At one 
time a certain new machine tool was needed for the worke, 
and Mr. Reynolds was obliged to give bis own note for it. 
This illuatrates tbe dtfflcultlee under which the firm labored. 

Mr. Reynolds' work baa alwaya been characterized by 
originality, and he has never hesitated to adopt what ap- 
peared to be radical methods. If they appealed to his sound 
Judgment. At the Corliss works he at one time took .an order 



for a 20 by 42 engine for the Trenton Iron works, which, 
according to speclficatlona. muat run at 160 revolutions a 
minute. This required special ralve gear and large ports, 
and Corliss refused to have anything to do with the order. 
Baying that Reynolds must take the entire responslbllitj, 
which he did, and the engine ran satisfactorily. This wu 
a noteworthy achievement for that time. 

At the AlllB works he has not only engaged in engine 
building, but in general engineering practice. One of hit 
Improvements was the subatitution of solid for fiexlble fono- 
dations under steam stamps, the base for each stamp being 
constructed of 40 tons of cast Iron In place of a springy 
structure, with the result of Increasing the output 60 per 
cent. Another original achievement was the Installation ot 
a screw pumping system for Milwaukee, used In connection 
with tbe sewage system. The pumps held a form of pro- 
peller wheels which forced the liquid ahead In the pipes, tbe 
action of the propellers on the liquid being made more effect- 
ive by suitably arranged vanea, which caught the liquid 
forced outward by centrifugal force and guided it in a for- 
ward direction. His latest and most Important work is in 
connection with the 8,000 horae power engines for the Man- 
hattan Elevated road of New York. These units are so large 
as to make the usual construction an exceedingly dlfllcult 
feat, on account of the mammoth fiywheels that would lie 
required. Reynolds' design Is for a double compound engine 
having horizontal high-pressure cylinders and low-preesure 
vertical cylinders, the hlgh-preaaure and low-preasure cylin- 
ders on each side working on the same crank. Tlils construc- 
tion gives so uniform a turning moment that no fiywheel is 
required other than the armature of the generator. 

The Fulton Memorial. 
Among tbe interesting events of this aeries of meetings wit 
the dedication of a monument to Robert Fulton, the noted 
engineer and pioneer In steam navigation. Fulton was burled 
In Trinity Churchyard, New York, but his gniTe baa never 
been marked by a shltable monument. During the past two 
years the society has nUsed a suitable sum for such a mon- 
ument, which has recently been erected in the churchyard. 
The exercises were conducted by Kev. Robert Fulton Crary. 
of Poughkeepsle, N. Y., a grandson of the Inventor. JnBt 
before the commencement of the services the society llstenad 
to addresses In Trinity Building, adjoining the church, by 
Rear-Admiral Melville and Prof. R. H. Thurston. Mr. Kel- 
vlUe sketched the life and hlatory of Robert Falton. wUle 
Professor Thurston spoke In praise of Fulton as a min. 
Charles H. Haswell, first Chief Engineer of the Navy, rto 
saw Fulton's first steamboat, the "Clermont." and assUted In 
the production of his second warship, the "Fulton II.," wm 
present at the exercises. 

THE PAPERS. 
In the last number of Machineby a list was pablished of 
the technical papers to be preaented at this meeting, and ^ 
this number are brief extracts from those that will be of the 
greatest interest or value to our readers. In addition to tlie 
regular papers a final report was made by the committee ip- 
pointed some time ago to formulate standard proportions for 
engines and dynamos when used In direct-connected vslts, 
and the preliminary report was submitted of the committM 
previously appointed to formulate standard speclficatlona for 
engine testing. 



BONDS SYSTEM. 

The paper which drew out the moat comment at the annul 
meeting of the American Society of Mechanical Engineers ms 
the one by H. L. Gantt, South Bethlehem, Pa., upon "A Bonn* 
System of Rewarding Labor." This system is an attempt *C- 
harmonlzlng the Interests of the employer and employe^ and. 
while It affords substantial Justice te the employe, requires 
that he shall always conform to the best Intareets of lil» 
employer. 

A card Is made out, showing in detail tbe best method (av 
far as our present knowledge goes on the subject) of perform- 
ing each of the elementary operations on any piece of work, 
specifying the toola to be used, and setting the time needed 
for each of these operations as determinod by experimentL 
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im of these times 1b the total time needed to complete 
H:e of work. If the m&n follows his lostructlons, and 
>llBheB all the work laid out for him, as constituting 
jper t8Bk tor the day, be Is paid a definite bonus In 
a to the day rate which be already gets. If, however, 

end of the day, he has failed to accomplish all of the 
aid out, he does not get his bonus, but simply his day 
As the time for each detail operation ia stated on the 
:tion card, the workman can see continually whether 
arnlDg his bonus or not, and tf he finds any operation 
cannot be done in the time set, he must at once report 
lis foreman. If, on careful investigation by the man 
S out the card, the workman's statement Is found to 
-ect — that a portion of the task can not bo done In the 
:ated on the card — a new instruction card ia made out, 
ling the proper method of working, and allowing the 

time. The foremen also receive, in addition to their 
iges, compensation proportional to the number of their 
ho earn a bonus, and an extra compensation if alt of 
len earn their bonuses. 

bese cards are made out by a skilful -man, with the 
I at hand, they invariably prescribe a better method 
ng the work than the ordinary workman or foreman 
levlse OS the spur of the moment. As all the appll- 
ind instructionfi neceeeary for doing the work are fur- 

and a fixed premium or bonus Is allowed the work- 
I addition to his regular rate If the work Is done eatls- 
ly is the time set. it will be seen at once that this 
I Is realty a system of education, with prizes for those 
im, and the results already obtained boar out this Idea 
nation most fully, lor the author states that under It 
tve learned more In a few months than they did before 
•8. 



FLYWHBBL TESTS, 
several years tests have been conducted at the Case 

of Applied Science, Cleveland, Ohio, to find the rela- 
rength of flywheels of different designs and propor- 
nd the results of these form the best data we have upon 
eagth of such wheels at the present time. The tests 
lade upon small, model wheels, 16 inches to 2 feet In 
er, run at enormously high speeds by means of a steam 
', sntil they finally burst Apparatus was provided for 
ng tbe speed at the time of bursting. At the annual 
S of the American Society of Mechanical Engineers is 
'rot. C. H. Benjamin gave results of the tests made 
±a,t time and drew the following conclusions: 
lywheels with solid rims, of the proportions usual 
engine builders, and having the usual number of arms, 

Bufflclent factor of safety at a rim speed of 100 feet 
:osd, It the iron Is of good quality and there are no 

cooling strains. In such wheels the bending due to 
igal force fs slight and may be safely disregarded. 
:1m Jtdsts midway between the arms are a serious de- 
id reduce the factor of safety very materially. Such 
ire as serious mistakes as would be a Joint In the mld- 
i girder under a heavy load, 
oints made In the ordinary manner, with Internal 

and bolts, are probably the worst that could be de- 
or the purpose. Under the most favorable conditions 
Bve only about one-fourth tbe strength of the solid 
d are particularly weak against bending. In several 
at this character on large flywheels calculation shows 
gth less than one-fifth that of a solid rim. 
he type of Joint having the rim held together with 
B probably the best that could be devised for narrow 
1 wheels not Intended to carry belts, and possesses, when 
y designed, a strength about two-thirds that ot the 
im. 

lie last meeting of the society, Prof. Benjamin again 
3me data, deduced from experiments conducted since 
Wheels with solid rims were again tested, to afford a 
"d for comparison by which wheels with Jointed rims 
ous deelgnB could be Judged. These burst at a rim 
>f 896 feet per second, corresponding to a centrifugal 

of about 16,600 pounds per square inch. 

wheels were tested with Joints and bolts Inside the 



rim, after the familiar design ordinarily employed tor band 
wheels, but with the Joints located at points one-fourth ot tbe 
dlBtance from one arm to tbe next, these being tbe points of 
least bending moment, and, consequently, the points at which 
the deflection due to centrifugal force would be expected to 
have the least effect. Tbe tests, however, did not bear out 
this conclusion. The wheels burst at a rim speed of 194 feet 
per second, corresponding to a centrifugal tension of about 
3,760 pounds per SQuare inch. These wheels, therefore, were 
only about one-quarter as strong as the wheels with solid 
rims, and burst at practically the same speed as wbeeli In 
the previous series of tests in which the rim Joints were 
midway between the arms. This Is doubtless due to tbe fact 
that the heavy mass of the flanges and bolts locates the bend- 
ing moment near them. In these wheels the combined tensile 
strength of the bolts in the flange Joints was slightly less 
than one-third the strength of the rim, wblcb Is about the 
maximum ratio possible with this style of Joint 

Another type of wheel with deep rim, fastened together at 
the Joints midway between the arms by links shrunk into re- 
cesses, after the manner of flywbeels for massive engines, gave 
much superior results. This wheel burst at a speed of 2BS 
feet per second Indicating a centrifugal tension of about 6,600 
pounds per square Inch. 

Tests were made on a band wheel having Joints Inside the 
rim, midway between the arms, and in all respects like other* 
of this design previously tested, except that tie rods were 
used to connect the Joints wltb the bub. It burst at a 
speed of 225 feet per second, showing an' increase of strength 
of 30 to 40 per cent over similar wheels without tbe tie 
rods. Several wheels of special design, not In common use, 
were also tested, the one giving the greatest strength being 
an English wheel, with solid rim ot I-seeUon, made of high- 
grade cast iron and with the rim tied to tbe hub by steel wire 
spokes. These spokes were adjusted to have a uniform ten- 
sion by "tuning," and tbe wheel gave way at a rim speed of 
424 feet per second, which is slightly higher than the speed of 
rupture of the solid rim wheels with ordinary style of spokes. 

OOMPBESSION TB8T8 ON OOIL BPBIN08. 
A second paper by Prof. Benjamin summarizes the results 
of teBts made at tbe Case School upon a large number of 
springs. Over 1,600 were tested. The object of the tests 
was to find the coefllcient of torsional elasticity and the safe 
stress for springs made of different sizes of bars and having 
different ratios of diameter of spring to diameter of bar. Tba 
formulas given for the safe load for a spring of given pro- 
portions and for the deflection ot a spring, due to a given 

load, are: 

Sd* LDS 

P = and X = 

2.M2) Gd 

where P = load in pounds; S ^= torsional stress in pounds 
per square Inch; O = coefficient of torsional elasticity; D = 
mean diameter of spring in inches; d = diameter of bar In 
inches; H = height ot spring In inches; L = length ot bar 
In Inches; and x =: deflection in inches with load P. 

Tbe value tor G, tbe coefllclent ot torsional elasticity, Is 
given in most hand-books as 12,000,000. In these tests the 
values ranged higher than this, the highest value being 18,- 
900,000 and the lowest 12.600,000. This variation is due both 
to variation in temper and to slight differences In the chem- 
ical constituents of the steel. The average of all the tests 
is found to be 14,700,000, which may be written 14,600,000 
for convenience. The size of bar has much to do with the 
safe value of S, the torsional stress In pounds per square 
inch, since It Is not possible to work a large bar so that 
it will be as homogeneous as a small bar. Springs of small 
diameter may be safely subjected to a higher stress than those 
ot large diameter, but tbe proportions should not be carried 
to an extreme, and a spring to have good service should have 
a mean diameter not less than three times the diameter of tbe 
bar. 

For a good grade of steel the following values of S have 
been found safe under ordinary conditions of service, the 
value of G being taken as 14.500,000. The ratio of the mean 
diameter of spring to the diameter of bar Is expressed by R la 
the following: 
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For bars below % Inch diameter: 

R — Z S = 112,000 

B = 8 S= 85,000 

For bara 7-16 to % inch in diameter: 

R=:8 S = 110,000 

B = 8 S= 80.000 

For bara Irom 13-16 to IM Incbea in diameter: 
R = 3 B = 105,000 

R — i 8= 75,000 

For bars over 1^ inches In diameter a streaa of more than 
100,000 should not be used. Where a spring la subjected to 
sadden shocks a smaller value of 8 is necessary. 

The Bprlngs referred to in this paper are all compressloa 
springs with open coils. Experience has shown that Is close 
coil or extension spriBgs the value of O Is the same, but that 
the safe value of S Is only about two-thirds that for a com- 
pression spring of the same dlmeaidonB. 



ROPE TBA.N8M1SBION. 

C. W. Hunt presented a few notes on working loads for 
maolla rope which are summarized In the tables given here- 
with. This information Is from his own and others' expe- 
rience. The weakening effect of knots as shown In the second 
table is determined from teats made at the Massachusetts 
Institute of Technology, Boston. In the firat table the work 
reQulred of the rope is, for convenience, divided into three 
classee: "rapid," "medium," and "slow," these terms being 
used in the following sense: 

"Slow" — Derrick, crane, and quarry work; speed from 50 to 
100 feet per minute. 

"Medium"— Wharf and cargo, hoisting 150 to 300 feet per 
minute. 

WorUnc Lo»d for KuillB Rops. 
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"Rapid" — 100 to 800 feet per minute. 

The diameter of the rope In column A is obtained by dtvld- 
lug the girth by 3.1416. This method gives tor a three-strand 
rope nine-tenths, and tor a four- strand ninety-three hun- 
dredths of the diameter of a circumscribed circle. The girth 
method corresponds closely to the circular diameter of the 
rope when under stress, and is the most convenient method 

to use. 

• • • 

A writer In the A-merican Blackamith calls attention to the 
old trick of softening hard cast iron so that it may be drilled. 
Heat the Iron to a low red and place on the spot where 
the hole is wanted a piece of brimstone the size of a bean, and 
let the iron cool off slowly. Use no oil In drilling. If any 
lubricant is used let it be water or turpentine. 



HOW THE VELOCITY OP PBOJBCTILBB IS 
MEASURED. 

Time was wheo the testing of a gun was, viewed In present 
lights, a slipshod, unsatisfactory sort of process. Much was 
taken for granted after the piece bad demonstrated Its ability 
to hold together during the strain of discbarge. There were 
few of the "niceties" of gun-test. But now the proving of a 
guo IB a careful and methodical operation. Not only must It 
hold together, but it must demonstrate its Intention to hold 
together under rapid and continuous use, and it must shov 
Itself capable of giving the projectiles a high velocity and 
a comparatively fiat trajectory. 

For testing the velocity of the projectiles a chronograpb 
is used, which In this case consists In a general way of three 
parts — a powerful magnet, a steel rod and a knife-blade. The 
chronograph Is mounted in a structure set at conalderable 
distance from the emplacement upon which the gun to be 
tested is mounted. This is to obviate Jarring when the piece 
is discharged . At the top of the machine is the powerful 
magnet which, when the current Is closed, holds the rod 
suspended. The rod hangs over an aperture In the base of 
the instrument, and at one edge ot this opening a knife-hlade 
is placed and held back against a spring by another electro- 
magnet. The brick foundation upon which the instrument Is 
built goes many teet into the ground In order that the great- 
est stability may be obtained. 

To return to the gun, two square frames are erected on the 
line ot Are, the first one a hundred yards from the muMle 
of the gun, and the frames exactly one hundred yards apart 
Back and forth across these frames Is a network of wires; or 
rather a cross-weaving of one wire which runs from the trame 
to the Instrument in the distant house, and Is connected with 
the electro-magnet which holds the slender steel rod. The sec- 
ond screen is like the first, save that its wire runs to tbe 
second electro-magnet, the one holding back the knife-blade 
at the ba£e of the chronograph. 

Then, with the current on, the rod suspended, the knife- 
blade restrained against the spring, the gun is tired. Tbe 
projectile pierces the first screen, the wire is broken, the 
circuit la opened, tbe magnet is demagnetized instantly and 
the rod drops. Tbe projectile speeds across the bundred-yard 
space and pierces tbe second screen, breaking its wires and 
breaking the electric circuit. This releases the knife-blade, 
past which tbe rod must tall, and, energised by tbe spring, 
the blade flies forward and strikes the rod, making a mlnnta 
nick upon it. By this time the projectile has flown into tbe 
great sand butt and buried Itself, and the nicked steel rod 
has dropped Into a aand-fllled receptacle. Tbe velocity hat 
been denoted by the utilization of the law ot falling bodies. 
A body will fall 16^ feet the flrst second, 33 feet the second, 
and so on in this ratio until it reaches earth. Applying tUB 
principle to the rod, it la known that Its foot was exactly it 
the level of the blade, so that measuring the distance from 
the foot to tbe nick, gives the space through which the rod 
has fallen. Then, remembering the gravity law, that a body 
falls 16H teet tbe flrst second, it is readily determined hov 
long tbe shot has required to cover the 100 yards between 
the screens. This gives practically the initial velocity of the 
projectile. — N. Y. Evening Post. 



Short circuits In electrical transmission lines sometimes 
happen in the most unexpected ways. Not long ago a lady 
shopper In Boston dropped a brass curtain rod from the 
platform ot a Boston elevated railway station and It f«!k 
across one of the rails of tbe track and also across the tblrft 
rail through which the current is transmitted. This Ekort— 
circuited tbe system and tied up the line. At Hoffman, K. Y.« 
a still stranger accident happened. A cat, ot an inveatigadn^ 
turn of mind, climbed a pole of the Buffalo and LockporC 
Electric Railway and attempted to do a tight-rope act a» 
one of the feed wires. Her tail brushed against one of th9 
22,000-volt lines of the Niagara transmission system, nearby, 
and she suddenly bad one life less to live. Tbe body of th0' 
cat short-circuited the current and the power was shut ol^ 
at Niagara for two hours In consequence. 
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FIZTUBES AND TOOLS FOR MAKING SPEED 

INDICATOBS. 

JoBEpa Vincent Woodwohth. 

Tlie aketcbes herewith are of two special chucks and of a 
Capping machine which were designed by Hr. W. J. Parker, 




ns. 1. Bkatoh of IndlOBtor. 



foreman of the Pulton Machine Works, Brooklyn, the chucks 
being used for machining a casting which forms the body of a 
fipeed Indicator manufactured by that firm. The work on this 
casting was the boring out of the large circular portion A 
for the revolving dial plates of the Indicator; the facing of the 



Fig. 2 shows the chuck used for the llrst operation and con- 
BistB of a circular casting having a hub at the back and a 
nUsed portion on Its face for holding the work. The casting 
le fitted to the screw machine spindle, and faced and bored to 
admit the large circular portion of the work as shown at /, be- 
ing bored to a depth sufficient for the upper side of the work to 

project slightly above the 
face H of the chuck. The 
face of the chuck la milled 
away on each side of the 
square central portion H, 
BO that the work may be 
easily located or removed. 
/ le a flat machine steel 
plate, located on the face 
of the chuck by two dowel 
pins, K K, and fastened by 
the four corner screws 
LLLL. This plate, while 
fastened to the mala cast- 
ing, Is bored sufllclently to 
tightly clamp the edges of 
the large circular portion and for clearance for the cutting 
tools. Fig. 2 shows clearly bow the work is located and 
clamped on the chuck. The work Is machined by the usual 
type of turret tools. 
The second operation ts accomplished by the use of the 




Flc. a, Tb« Obnok for Fl»t OpeiMtoo. 
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VERTICAL CfiOSS-SeCTlON OF 
CHUCK AND WORK 



Fig. 3. Thraa VlsWB or Ohaok tor Baaoiul OparsttOD. 



txtttom B, and of the hub around which the dials revolve, and 
the drilling of the small hole C In the center of this hub. All 
this vras accomplished In one operation, after the work had 
been fastened In the chuck, Fig. 2. The second operation 



chuck shown in Fig. 3, which is of distinctly dlECerent design 
from that of the chuck. Fig. 2. It is a circular bub backed 
casting, with a rather long, flat, projecting standard at B, 
fitted, as In the other case, to the screw machine spindle and 



was the boring and reaming of a hole D, Fig. 1, for the spindle having the face of H machined flat and square with the face 
H G 




SIO 




■V ^J ,.- 







END VIEW 



END VIEW 
OF 
MAIN CASTING 



^ the indicator 

!"*« (or the end 
•trsK machine 



JuAiilrJd A<H, jr. P. 

Pig. 4. Sm»ll Tapping Ukobln*. 

and the finishing of a center end thrust bear- of F. The work is located on this projecting face at two points 
of it at E. Both chucks are to be used In the by K and J; also at 2 by a circular machine steel disk fitting 
in conjunction with a set of turret tools for within the portion A, Pig. 1, of the work and fastened to the 

face H, rig, 3, of the chuck by screws an.4 'i.<y««^ 'jjixiai v^is*- 
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showQ) and at K by the rteel plate /, which, as will be bmq, 
iB fastened br screwa and dowel pins. For clamping the 
work to the chuck the swinging bracket and clamping screv N 
are used, whose construction are clearly shown In the vertical 
cross-sectional view of Pig. 3, where the work is shown fas- 
tened upon the chuck. The work machined In these chucks 
is, needless to say, perfectly Interchangeable. 

Fig. 4 shows a small tapping machine which is compact, 
sabstantlal and simple to operate and which was used tor 
the rapid tapping of the small hole C in the work, Fig. 1. 
The main casting has a round flat base to be fastened to the 
bench and a bearing F at either end for the eplndle K, on 
which Is placed a wood friction pulley O, which has a leather 
face if ? at each side. Two loose pulleys / and T are ran 
at right and left of the friction pulley by means of circular 
belting from a small special countershaft, and between these 
loose pulleys and pulley O there Is a space of about 3-32 
inch. The end K of the aptsdle Is turned taper for the chuck 
L. A sliding bracket N, having an opening In Its face as 
clearance for the tap and for the small projecting surfaces 
of the work, squares and supports the work while the ma- 
chine Is In operation. The bracket slides easily back and 
forth on the stud 0. which is driven into a hole drilled In 



TRA.CK8 FOR TBAVELINO CRANES. 
K. B. 

Every up-to-date foundry and machine shop should have, 
among its other equipments, one or several electric overhead 
traveling cranes. As is well known, these cranes consist 
of a trolley carrying the hoisting mechanism, which has an 
easily controlled motion on a pair of steel girders, forming 
a bridge that spans the width of the building and travels on 
a track or runway extending over the whole length of the 
building, so that nearly every part of the floor area may be 
reached by the crane book. The tracks are usually laid oq 
steel girders, carried on brackets or posts riveted to the build- 
ing columns — assuming that the building is made of steel 
framework. 

In providing for traveling cranes la a building it is not 
only necessary that the columns and girders carrying the 
erases shall be made strong enough to carry the auperimpoeed 
load of crane and greatest weight lifted, but that a liberal 
allowance be made for vibration and shock. When a crane 
weighing, say, about 35 tons, and carrying a load of 25 tooE. 
travels with a speed of more than 200 feet per minute, the 
momentum produced if the crane is brought to a sudden stop 




riK- 1- Vknlt; OonstrnotlOD. 

the front extension of the main casting, and by the larger 
stud P, driven into the bracket at R and which slides Into 
a semi-circular groove In the extension at 0* 

When tapping work, the work is held against sliding bracket 
2f, which Is slid up against the tap. As the work encounters 
this tap the friction pulley O Is forced against loose pulley 
/ with Just enough force to drive It and tap the bole. When 
the tap bottoms, a slight pull backward brings pulley G 
against the backing pulley T and the tap Is withdrawn. Holes 
up to >4 i^^^ i^ao be rapidly tapped by this machine and the 
tendency of th(> tap to break off Is eliminated as far as Is pos- 
sible, as Just enough friction Is exerted to drive the machine 

and tap the bole. 

• < • 

Captain John Lawson, who assisted in the building of the 
first locomotive constructed under the direction of Qeorge 
Stepht^nson, died at St. Louis, Mo., November 21. He was 
born In Manchester, England, August 8, 1806, and when BttU 
a boy was apprenticed to Stephenson. He was a locomotive 
engineer for many years on dlfterent railways in the United 
States, but finally abandoned railroading for the steamboat 
business on the Cumberland River, following which he accu- 
mulated a fortune. Mr. Lawson had seen during his life- 
time the Inception and development of the railway, which is 
now one of the chief factors in the commerce of all civilized 
countries. 



Flf. a. ImproTed Oonfttmotion. 

Will cause conEtderable strains in the building. The boltd " 
ing columns must, therefore, be well braced, the crane girder^ 
must have great lateral stiffness, and the tracks must hv 
firmly secured to the girders. This latter is, however, a- 
detail that does not always receive the attention it requirea. 
No engine or other machinery will run well on a loose foonda- 
tion, nor can a traveling crane be kept in good running ordef 
on an Inracure track. 

The writer once had occasion to examine a crane runway ^ 
a steel mill, where a number of cranes for handling iteel- 
ingots at the heating furnaces had been in constant serrlev 
for several years, with the exception of Sundays. These cranio 
girders were made up of a web plate and four small anglet-.' 
and were, no doubt, strong enough tor static conditions, hoC^ 
did not have sufficient lateral stiffness. There was, therefore.^ 
a considerable side deBectlon In evident^ when the erased 
were running. Fig. 1. showing a section of part of the glrdeC 
with the rail In position. Is here given as an lllastratlon 0^ 
how the track should not be made. In this case the rails wtr^ 
held down by means of %-lnch hook bolts which, as the glrdetf' 
was not much wider than the base of the rail, were placed n«af 
the edge, thus affording very little hold for the nut on th^ 
underside. The vibration had caused many of these nata (0 
work loose and the bolts to turn the hook aide away froio 
the rail. Consequently the rails were loose and seemed rerf 
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near being carried off the girder with eveiy mOTement of 
the rapidly operated cranes. The flanges of the truck wheels 
were badly worn, and the rails were worn unevenly. It Is 
obTloos that such an uneTen, imperfect track, causing the 
crane to akew and bind, cannot but have an lajurlons effect 
on the mechanism of the crane. It Is remarkable that while 
repairs were continuously made to these cranes, no attention 
was paid to the unsatlafactory condition of the track. 

A method of holding down rails for crane runways which. 
In the writer's experience, has proved very satisfactory. Is 



stops is altogether safe, however. It the crane, throng 
failure of the brakes to work In time or through the oper- 
ator's carelessness, should approach the stops under great 
speed it may ride over the casMron shoe or the curved, rail 
end, violently struck, may snap off. The latter case once 
came under the writer's observation. 

A good stop Is shown In Pig. 4. It consists of a riveted 
steel bracket which Is bolted to the girder, the end of the rail 
being curved to a radius to conform to the wheel and being 
bolted to the bracket 




ric. 3. Plan or Track aod Qlrdar. 



shown in Fig. 2. For tracks ordinary steel rails of about 
70 pounds' weight per yard are mostly employed. The rails 
are secured to the girder by means ot %-incb bolts and cast* 
Iron clamps 3 Inches wide. As a properly designed crane 
girder should have wide angles and cover plate at least In 
the top flange there 1b usually room for this clamp with the 
bolt In the center. In addition to thwe clamps %-lncb steet 
dowel pins are driven into the girders close to the edge of 
the rails, the holes for these pins being drilled after the rails 
have been properly set and clamped. The clamps will hold 
the rails flnnly to the girder and the dowel pins serve as a 
nfeguard to prevent any side slipping of the rails. Fig. 8 Is 
a plan view showing the proper spacing of the clamps and 
dowel pins. 




ng. A. Orana Stop. 

Sometimes when greater stiffness in crane girders Is de- 
■Inble on account of large span, box girders are employed. 
In titat case the rails bave to be bolted down with tap bolts, 
Int otherwise they are bolted down as in Fig. 2. These holes 
nut be drilled and tapped "In the field" after the girders 
•w erected. 

Host traveling cranes are provided with brakes, not only 
lor the absolute control of the suspended load but also for 
cht^ng the speed of the trolley or the bridge, and for gently 
li'laglng the crane to rest. The brakes are either automatic 
'"Maetlc brakes, operated by a pair of solenoids, or mechan- 
lci] hand- or foot-power brakes. Sometimes both kinds of 
brakes are used on the same crane. But as an additional 
'^agoard there should be stops provided on the track, and 
for tUa purpose there Is either a cast-iron shoe bolted to 
Uh rail or the end of the rail Is bent up. Neither of these 



If the trolley stands near the end ot the bridge, and the 
latter Is set in motion, there Is danger of its being run against 
and damaged by the knee braces for roof trusses in the build- 
ing. To prevent this the stops Illustrated should be placed 
on the bridge also, and at such a point as to keep the trolley 
at all times clear of any obstructions, 

• • • 

PROPORTIONS FOR COLLARS. 
Geo. W. Childs. 
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Reports of the discovery ot a wonderful steel come from 
Berlin. Germany. A German, Herr Sleblen Gtebler, is re- 
puted to have discovered a steel which hardens like tool 
steel and which may be used tor tools. Its alleged remark- 
able qualities, however, are that It Is 140 per cent stronger 
and 60 per cent lighter than Krupp, Harvey and Bohler steel 
and costs one-third less. 
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STRilGHTBNINa A THIRTY-FOOT SHAFT. 
EiitOT Machinert: 

Tbe llluBtratlon ebowB clearl}* the metbod recently pursued 
Id straightening a large, built-up shaft that had been badly 
bent by passing through a fire. The shaft was built up ot 
channel Irons, weighed 1,800 pounds and ran at a speed of 160 
revolutiona per minute. It was first attempted to straightan 
the shaft by supporting the Journats In bearings, and then 
bnlldfag a fire under It, and when the shaft was hot, to 
stralgbten it by means of a long lever, as railroad rail. It did 
not take long to demonstrate that this was an almost Impos- 
sible task; in fact, the shaft would not retain its shape while 
cooUng. 



ofl to get a tool, but while be was gone one of the boys locked 
the feed so that the carriage would not move. When he 
came back with his tool, he tried the same trick, but it 
would not budge a mite. What did he do? Why, be left it 
Just where it was, put In his work and with a couple of hand 
tools turned up those bolts and cbaaed the thread on them. 
Ho did a good Job and was not long about It, either, and It 
I had not seen it done, I would not have lielleved It possible 
to do It in that manner. 

A tew days after this I was running the planer when be 
came along with a steel key. off of which be wanted to take 
% inch. He saw that I was busy on a long Job, and he said: 
"Oh! never mind; I'll chip him," and "chip him" he did. It 




JlU^rMPrW.Xr 



BCrklcbtenlDg • Shaft of PcouUbt OooatniotlOD. 



The next move was to take two IB-incb I-beams, which, by 
chance, happened to be at hand, level them up solidly on 
some pieces of plonk and then strap the ebatt to the I-beams, 
as shown In tbe Illustration. The high place In the abaft was 
turned toward the I-beama and a distance piece about one 
inch high was placed between the shaft and I-benms. the two 
ends of the shaft being then sprung down to the I-beams by 
means of heavy clampe, as shown. The shaft was allowed 
to remain in this position four or five hours, when the clamps 
were removed and the next high spot was treated In a 
similar manner. The shaft was straightened cold and at 
the end of three days was perfectly true. 

Had the shaft not been a spare ehaCt, the work might have 
been hastened by building a little wood Are on the shaft over 
block A, after it had been drawn down by the clamps, then 
heating a small part of the shaft, withdrawing tbe fire and 
cooling off tbe shaft quickly and slacking up on the clamps. 
This was not necessary, however, and is only offered as a 
suggestion. 

Tbe cost of doing the work was slight; It took one black- 
smith and helper only a few minutes two or three times a day 
to do the work, and as a new shaft would have cost |260 it 
was evidently a paying Investment A. H. Eldbedoe. 

So. St Joseph, Mo. 

• • * 

RECOLLECTIONS OF A COUNTRY JOB SHOP. 
Editor Macbinzbt: 

I had worked In the shop about a year when a new man 
came in to work. Kow, it was not often that we put on a 
new hand, as the old ones seldom used to leave, and busi- 
ness remained about the same week In and week out, only 
that during a part of the year we had to put In a good deal 
of overtime on sawmill repairs. 

Well, this new man was Just over, and although he was 
nobody's fool, he was as green aa graes. The Old Man gave 
him a Job of turning up some short bolts and threading them. 
He commenced all right, centered and drilled tbem and then 
started for a lathe. Now, we had a lathe in the shop that 
you don't meet with nowadays, and it is Just as well that you 
don't It was an old style chain feed, with a handwheel for 
moving the carriage up at the head end, and the only way 
one could square up a piece of work was by continually 
knocking against the side of the rest so as to Jar It along. 
The new man got his work in all right, but he could not find 
any way to move the carriage; so he braced hi? foot against 
the tailstock and moved it by main force. Then he went 



was a tool steel key, 1 by 5 Inches, and he put It into the 
vise, took one of those wide, fan-shaped cblsels and took olt 
that ''4, inch nearly as quickly as 4t could have been planed. 
It gave me an Insight as to what could be done with a chlael 
if one only knew how, and it gave me a respect for the man 
also. 

When the new man bad been there a week or more, the Old 
Man gave him a good Job to do and a good lathe to do it lo. 
It was a couple of small crankplns for a sawmill engine. 
Well, he roughed them out. took a light flnlshing cut all 
over them with the lathe in gear, then asked the Old Mai 
to look at them. "They are all right; take out the back gean 
and polish them up." and with that the Old Man went alt to 
look at a job that had Just come In. When he got round to 
"Oreeney" again he found that tbe latter had pulled the 
headstock apart, taken out the back gears and was polishloc 
them up. Now, the Old Man was a church member and lo 
could not do Justice to hla feelings as he would have liked 
to, but by the way "Greeney" looked when his employer got 
through with him there was no doubt but that he understood 
what was wanted. 

One day a team drew up with a shaft on It that was over 
ten feet longer than the long lathe. It was a sawmill Job; 
one of those old, square shafts with bearings turned in It 
wbere the boxes came. The mill man was on the team, and 
he wanted an extra bearing three feet from tbe end. Hen 
was a sticker. We could not put a center rest on It for we 
had no "cathead" to fit It. The Old Man measured it, chewed 
a straw awhile, and said, "Dump it out, yon can have it to- 
morrow night," and went home. Next morning, bright and 
early, he was down with a leveler'a compass and a rip saw. 
The long lathe stood at the end of the shop, and there wat i 
hole in the wall that we had made to run a shaft out oL 
Outside the shop, about ten feet away, was a big apple tree. 
The boss drew a line level with the worms of the lathe, sawed 
off the tree at the line and bolted the tailstock on the stamp, 
put in tbe shaft and turned in the extra bearing. The wbole 
Job took two men 7H hours, and it all went la the bill, and 
the mill man paid H, too. I never knew whether the stump 
was inventoried as a toot or real estate. 

Take it all In all, the boss was all right; he paid as good 
wages as any of the town shops, and double time tor OTe^ 
time (and charged It in tbe bill, too), and never would let 
a stroke of work be done Sunday, "not if he knew it" Some- 
times we did a little when we were out on a Job. but It never 
went on the bill, or the payroll, either. He used to take u 
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ItOTS for a eail up the river about once a year, and also let 
us help get In the hay on the farm when haying time came 
and work wae Black in the shop. When I was out of my time 
lie got me a place as engineer In a large straw maaulactory, 
gave me a copy of "Ghordal's Letters" (a better gift to an 
apprentice boy It would be hard to find) and a lot of good 
adrlce. My wanderings Elnce leaving the old shop have cov- 
ered a good deal of territory, but my mind often goes back 
to that lUtle country ehop and the ways and means we had 
to use to get out the Jobs. A. P. Pbbss. 

• • • 

ADJUSTABLE SPBCLAL TAP. 

Editor Machinery: 

The sketch herewith Illustrates a very convenient form of 
collapsible tap Intended to tap out holes located In out-of-the- 
way places, such as shown at C, Fig. 1. The hole shown here 
Is located in the center of an iron column, 2U f^et from tbe 
opening In tbe end, and 1b therefore hidden from the eye of 
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tbe operator. As will be seen by the sketch, the body B of 
tbo tap. Fig. 1, is provided with boring tools shown at A, 
whose duty consists in preceding the tap through the bole to 
be tapped and Bizing the same for the reception of the tap 
proper. Whan the cutters A, Fig. 1, have passed through the 
hole tite operator simply continues to feed the drill spindle 
(to which the shank J is attached) downward until tbe 
tbreadflra D engage the bored bole and tap it. After the 



thread is cut the operator pulls the handle K In the direction 
of the arrow, Fig. 2, which causes the threaders to close In 
and the tap can be withdrawn without the usual backing out. 

The handle K la attached to a wrougbt-lron ring screwed 
and riveted on a piece of gas pipe L, Fig. 1, which encases the 
main shank 3f Into which the ahank H of the tap proper li 
fitted. This Bhank la slotted, as shown In Fig. 3, to allow 
a acrew F, Fig. 1, to connect the outer pipe with a shaft O, 
Fig. 3, and also to permit the latter to rotate when handle K 
is operated. The lower end of abaft O is fiuted to form four 
cam surfaces, aa shown at B in Fig. 4, which bear against the 
threaders D. 

By pulling the handle, as before mentioned, shaft B, Fig. 4, 
is turned a quarter turn and threaders D are forced Into the 
milled grooves A, Fig. 4, by tbe spring band E, Fig. 1, wben 
the tap can be withdrawn. 

The features of the tap are the combined boring tool and 
tap and the doing away with backing out the tap. 

Brooklyn, N. Y. Oeobok J. Winkle. 

* • • 

A POINTER ON HARDENINQ TOOLS, BTO. 
Editor Macbirebt: 

It iB a known fact that In order to get the best results from 
quenching tool steel In a strong brine it Is necessary to have 
the steel at tbe lowest heat at which it will harden. I have 
found out by experience that steel will harden at a much 
lower heat in a strong brine — say 20 pounds of rock salt to 
50 gallons of rain water, thoroughly dissolved. 

Now to come to the point, we all know that an easy way to 
harden fools is by quenching only the point or end at the tool 
for about one or two inches, then brightening same with 
emery cloth and letting the color "run." My method of doing 
this is to get the steel heated very slowly to the lowest pos- 
sible red at which I think It will harden, then to quench it 
in the usual way, having previously placed a small smooth 
flat file at hand, and before the color has a chance to "run" 
to try the steel for hardneas with the file. If it proves 
hard, brighten it and watch tbe color; If soft. Immedi- 
ately place it back In the fire and In very short order yoa 
can get ft up to a little higher heat than previously and 
tben go through the same routine. I find I am generally suc- 
ceaaful the second time and am sure of a good temper without 
having wasted much time. Harbt Ash. 

Chicago, III. 

• * a 

METHOD OP GRADUATING ANY SPECIAL 
SHRINK RULE BY HAND "WORK. 
Editor Machihebt : 

Pattern makers and others often wish to obtain some special 
shrink rule not on sale or usually made. The Bketchea here- 
with show that by care a Judicious workman may construct, , 
by band-graduating, any special rule he wishes to possess. 




n«. I. 

Fig. 1 shows a U. S. standard rule as the guide to a spac- 
ing shrink rule; fasten this standard rule to a board by 
some means which leaves tbe top of the rule without obstruc- 
tion; then locate tbe blank for the rule to be marked (uanally 
a piece of boxwood, mahogany or cherry), as abown in Fig. 
1. tben add the amount per foot deaired for shrink to the 
12-inch standard rule, and from A scribe arc B to connect 
with the right angle of line of the rule end at 0. Now fasten 
the blank In position, leaving tbe top of the blank clear for 
marking. 

Having located and aecured tbe standard rule and blank in 
proper position, the next thing Is to get out a marking gage, 
as shown In Fig. 2, at F. Make this gage of thin sheet steel, 
turning down at as a guide for tbe gage. The correctness of 
the marking of the blank will depend on three or four Iteow: 
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CorrQctnesB of tbe standard rule; correctneBa of location of the 
blank; unlformitjr of setting the gage at X. and mark of the 
line at T. Care must be taken tbat the line cutting tool be 
not thick and blunt, and tbat It be held the same way each 
time a line Is cut. The writer has used for this purpoae a 
special Cool which la always guided alike at each marking; 
that is. Id an upright position. A good expert workman can, 
even by hand, thus produce a shrink rule which will make 
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some of the cheap wood rules blush. I have a sample of one 
of these cheap "wiggle" line rules in- my possession at the 
present time. This graduating machine is not a costly affair, 
and It can get any special rule you want If you handle it right. 
When marking,- cut light lines at e e, and then cut off the 
blank at these lines. 

F. W. Clodoh. 
Springfield, Mass. 

• • • 

ANOTHER METHOD OP PINISHINO THIN RniQS 
Editor Hacqirebt: 

In both August and October Machiitxby I find that some of 
your readers have had trouble In finishing thin cast-iron 
rings parallel on both sides. The method here described Is 
simple and very satisfactory for making piston rings or other 
rings of a similar nature. I have nearly always made these 
rings eccentric. 

I have my casUngs made with lugs, as described by "Nemo" 
In the October number, but tor the small sizes, 3 and 4 
Inches in diameter, I find it necessary to cast the lugs on the 
outside of the rings in order to bolt them to the faceplate 
slots, as these slots do not generally come near enotigh to the 
center of the plate to allow bolting the small sizes from the 
inside. 
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The first operation is to face off the bottom or lug part of 
the casting and bolt It to the faceplate of the lathe. Then 
turn it to rough sizes, both inside and out, and loosen up all 
of the holding bolts but one, to let the spring or strain out 
of the casting. Now, clamping it again, turn the outside to 
finished dimension. When this Is done, move the casting 
over tbe faceplate a aufflcient amount to give it the desired 
eccentricity of bore. This makes the ring elastic, or, in other 
words, gives It a good backbone. In sizes of rin^ ranging 
from 8 to 18 inches, I make a difference In thickness of 1-16 
to yt Inch. Now bore tbe Inside to within about 1-16 inch 
of the flnlshed size. The finishing Is done with a boring tool 
and a cuttlng-off tool placed side by side in a compound rest 
which Is set at 90 degrees. This gives two tools in readiness 
for use. as will be seen by reference to Fig. 1. 

Now. with the cuttlng-off tool, make a groove in tbe cast- 



ing a little further from the end than the finished thlckneu 
of the ring, and a little deeper than the finished diameter of 
the bore. With the boring tool face off tbe end of tbe rios 
to exact width, thus making both sides parallel; and with the 
same tool bore out the ring to exact slae. When the groove 
made by the cuttlng-off tool is reached by the boring tool the 
ring will be conipleted. 

I cut these rings as shown In Fig. 2, as I find that rlngB 
cut on the slant will break very easily when used on steam 
hammers, or wherever there is a heavy blow or Jar. Rlags 
cut In this way must be very accurately made, without plaf 
room at A. The lower half must support the upper half and 
have rounded corners at B. A. J. D. 

Neubrandenburg, Germany. 

• • • 

MOKE TALK ABOUT CRANKS. 

Editor Hachisebt: 

I was much Interested In Mr. C. W. Putnam's method of 
finishing cranks, published In the July number, and "Nemo's" 
method, described In the October number of M&CHi:(eBT. I 
would machine tbe crank as Mr. Putnam suggests, when 1 
had suitable parallels, but If I bad not I would machine it 
according to circumstances, which would take a little more 
time, but would not injure the quality of tlie Job. 

When the cranks are 10 inches stroke or larger I almost 
always find it better to finish the rim after the shaft is 
pressed. I do not see the necessity of so much laying off; for 
I have never yet seen a case where more than the following 
was necessary, and generally less will do: 
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Put a stick in the back of the shaft hole and on It And the 
center of the bole with the bermaphrodita caliper. Find tlie 
center of the pin in front In tbe same way. Place the crsat 
on a flat surface, and with two or three wedges block it np 
BO that the faces are perpendicular to the plate, and so thit 
the two centers previously found are at tbe same height, at 
In Fig. 1. Now with a surface gage set to the same height 
as these centers, draw line a on the back of the crank and 
across the stick; and draw line 6 on both ends of tbe pin, u 
in Fig. 1. Next roll it over till lines a and b are square wltb 
the plate, as in Pig. 2. Draw line c on the back of tbe crank 
and across tbe stick, and line d on both ends of the pis. 
Lines c and d are drawn a distance apart equal to one-half 
the throw of the crank, and as close as they will come to the 
first centers found. Where these lines cross at o on the stick, 
and at x on both ends of the pin, will be the correct centers 
of the shaft and pin. If the stick must be remored In pnt 
Ing the crank in the lathe, it is well to draw circle y from 
center o, so that o can be found again, as it U much easier to 
true up a hole in a casting from tbe center than from the 
edge. 

When the throw of the crank must be within 1-32 inch oT 
being correct, it Is best to place an arbor of lome convenlent- 
slxe between the lathe centers and to caliper from It to ths 
crank-pin. 

The only tool I ever found better than tbe tULlreraal aqnire 
and center head to locate a keyseat with, was a ]ig. "Nemo * 
should remember this, so that If he has another crank to 
lay out and has to center both ends of the pin, the moss will 
not be growing on it while be hunts up the parallel strlpa 
V-blocks. straps and bolts which be told ua be used. Shoold 
his crankpln be like the majority of such castings, be would 
have trouble enough to make the faces of the disk stand 
square when he tightened up tbe nuts. Ckahk. 
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TBSTINa DUPLEX PUMP VALVE MOTIONS. 
Editor Hachirert: 

It Is occaslonalljr oeceBsary to test valve motion stands oa 
dDplez pomps, as, for instaa^ wfaen traTclIng tbe pomp it 
is fooDd tbat at the end of stroke tbe valve moves too far, 



lever to make It exactly parallel with the loager lever V. 
This vrlU skov how much the hole In the short lever is ont of 
line and will thus determine exactly what is to be done to 
rectify the same. C. W. Fotnav. 

Holyoke, Mass. 




Ptff. 1. XJm Of Tr*mBHl*lB 

or not far enough. After Inspecting the valve and other 
parts of the machine, and finding they are built according to 
drawings, our attention is naturally called to tbe valve mo- 
tion. To avoid removing tbis motidn from the machine. In 
cases where we can work trammels without Interference from 
cradle or yoke, the following method may be used, as Illus- 
trated In Eigs. 1 and 2. 

First, a pair of trammels must be had which will take one 
of Starrett's ball attachments, as at L, In Pig. 1. Then, using 
tbe bole B, In the lever M, ae a pivot for the ball, strike aro 
A. on the abort lever N. as s&own In Fig. 2, and then, with the 
amall ball In the dividers Inserted in the center hole 0, In 
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SETTING COPPER BU8HING&-TEMPERINQ. 
Editor Machihest: 

I once had occasion to fasten a number of copper bushings 
into %-lnch steel plates In order to make It possible to solder in 
copper wire for conducting electric current, and at the same 
time insure a perfect contact. The bushings were % Inch out- 
side diameter and % Inch Inside. The plates were placed in 
sucb a position as to make it necessary to head top and bot- 
tom in one operation. Fig. 1 ehows the copper hushing In 
place, being Elmply pushed through a ^i-inch drilled hole 
and allowed to project % inch on each side. 

The tool need conalsted of a punch and block, as shown In 
Fig. 2. 

In using, the block was supported by an iron bar, as In Fig. 
3, and the punch was driven In as In Fig. 4. The punch was 
a tight fit in the bushing, causing the latter to spread In tbe 
hole, thus making an excellent contact. The punch may be 
easily removed by first withdrawing the block and then pry- 
ing against the teat of the punch with an Iron bar, the bush- 
ing being held in place by the beading. 
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Bsadlug Tool »ne Ita D>*. 

tbe shaft for a center, strike the arcs £ fi to cut the arcs 
i tt O C. With KB centers, strike the arcs DDDD with 
aqnal radii, and then a line E, drawn through the Intersec- 
tlona of theee arcs, will be proper center line for the short 



Ak<furri«f Avu. .v,r. 
Flff- a. DravlDf Temiwr of FvQob, 

In conclusion I 'Would say that one blow of tbe hammer 
finished this Job. which was a neat one. My method of draw- 
ing the punch, after hardening same, was to brighten tbe 
turned part and teat, and while the punch was red hot, before 
applying the cyanide tor case-bardenlng, I simply Inserted 
the teat In the hole, which was 1-16 Inch larger, and let tbe 
color run up, making the teat blue and part A, Fig. 2, light 
straw. 

Having bsd considerable trouble owing to punches cracking 
in the hardening, notwithstanding the fact that I used the 
greatest care In trying to secure an even heat and used salt 
water bath and as low a heat as I knew would be safe, I 
decided to try a scheme of which I had heard previously. 
It Is simply this: I drilled a small hole B-16 inch through 



166 



MACHINERY. 



January, 190S. 



tbe center of the punch — on operetloa which requires but 

little time. This Is done In order to give the metal a chance 

to contract without the resistance which naturall; takes place 

when there le no clearance for such contraction. Qeuetally 

the presence of such a hole does not Impair the efficiency of 

the punch. Since trjing this scheme I have bad no trouble 

resulting from cracked punches and do not expect that I ever 

will. 

The sketch. Fig. 6, Illustrates my method of drawing 

a punch, which had to be as hard ae possible at the forming 

parts A A, and dark straw near the cutting portion B to stand 

puDChittg and forming square holes in %-lncb machine steel, 

tbe top comers of which bad to be rounded. I had two collars 

for heating, thus allowing one to be In tbe Are while udng 

tbe other. Bach collar had a fiat which prevented its rolling 

oft tbe anvil, and these two collars, used alternately, did tbe 

work in an entirely satisfactory manner. 

ROBT. A. Lachkaiiit. 
Chicago, 111. 

• • • 

UPSBTTTINQ WATER VALVE SEATS. 
Editor MACHCfEBT: 

Enclosed you will find blueprint of a very osetnl device for 
upsetting the bottom edges of water valve seats, thus pre- 
venting tbem from working loose when once driven In. The 
seats should be made long enough so as to project through the 
casting about M Inch. Reference to tbe accompanying illus- 
tration will show the construction and method of operation 
of this device. 
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OpaatUiiB Tool. 

The Strap A, shown In plan and also in sectional elevation, 
le provided with a hole at one end into which the boot- 
shaped piece B is fastened solid. Tbe center hole seen in 
the plan view is made to fit around the valvo stem; at tbe 
other end there is another slot, open at one end. In which 
the hand bar C la inserted. This bar carries a collar tor 
adjusting the distance It shall project below or through the 
seat By pulliag on tbe top of said bar toward the center ot 
seat, the lower end swings out, bearing agolnrt, the strop A 
at X, and so forcing the piece B against tbe opposite edge ot 
valve seat, crowding it out, as shown. Wit. F, Torbey. 

Qulncy, III. 

* • • 

DIES FOR FOBMINa BINDING CLAMPS. 
Edt*or Machutest: 

I send you a sketch of a pair of forming dies which I think 
will be of Interest They are for forming binding clamps 



from punched blanks marked In the sketch "shape ot blank." 
The completed clamp is of the form shown at B, Fig. 1. 

Tbe blank is first put on the former, shown in Fig. 2, and 
tbe punch is brought down, shaping tbe blank as at A, Pig. L 
The former for the second operation Is shown In Fig. 3. In 
addition to the punch and die, there Is a pin D and a bosblnK 
E, of the same outside diameter as tbe shottlder F, on thi 
pin, while tbe hole Is the diameter ot the body of the pin. 

The blank, which has been given the form A by tbe lint 
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FormlDB Olaa for Oluapa. 

operation, is now placed in this second former, as ihows st 
C, and the pin Z) Is put in place with the blank held between 
the bushing E and the shoulder F. 

When in place, tbe shoulder F ot tbe pin pushes tlie blank 
firmly against the bushing, the end of the pin being held la 
place by the bole O In the side of the former. The poneh 
is then brought down, and tbe point, Just catching tbe end 
of the blank, forces it down and around the pin, thus giving 
it its completed shape. When desired, almost a perfect circle 

can be bent by this method. ToouiAKit. 

• • • 

SHOP KINKS. 

A DBPABTHBNT OF FRAOTIOAL IDHA8 FOB THB SBO? 

Oontrlbutlone of klnka, devices and methods of dolntf woA are 

aoUolted for this column. Write on one side of tbe 

papar oju^ and send sketotaes When neoeasaiy. 

AliUMINDM KINK. 
It Is well known that aluminum Is not readily soldered, and 
this peculiarity has been a great hindrance to Its genert) 
use. Our contributor, James P. Hayes, however, instances ■ 
case where this peculiarity was taken advantage of in s 
gun shop and proved to be a positive benefit instead of * 
detriment Iron wedges have heretolore been need tor hold- 
ing tbe two ribs in place between tbe barrels ot a doabl^ 
barrel shotgun while the barrels and ribs are being soldered 
together. The barrels are wrapped with bands ot wire and 
tbe wedges driven under to tighten the bands. Qreat trooble 
has been experienced with tbe Iron wedges being soldered to 
the ribs by surplus solder. Aluminum wedges were pro- 
cured and have proved a success, as they will not stick to 
tbe barrels and fall oft when the bands are removed. The 
wedges were cast from wooden patterns. 

HANDY LATHB AND SHOP KINKB. 
"Wabash" writes as follows: Icstead ot laying latbe tooli 
on the shears or on a loose board, to be knocked down vncj 
time some one passes by, I bad a board made like that shown 
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e sketch. Fig. 1. This board Is clamped to the latbe 
) the tailstock 1e clamped. I use a couple of vlng nuts 
amplng so that If the Job Is one that requires the whole 
1 of the latbe, the board can be removed very easily. I 
i the space between the top of the back part and the 
board Into spaces which admit the latho tools. This Is 
by cutting, with a thin saw, a narrow groove In the 
s before they are put together, and slipping In pieces 
eet Iron for the partitions, whioh keep the tools from 
g over. The Bhelf at the back Is convenient to lay 
^rs, scales, etc., on, ns they are apt to be Injured when 
In the same place with lathe tools. 
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>ther bandy thing Is a case for holding chucka, face- 
steady rest, etc., which nay also be placed under the 
This Is better than being obliged to dig them out of 
lips every time they are to be used. The case Just fits 
the lathe, at the tall end where there are not many 
to gather on the top of the case. Of course, on large 
I the case could not stand under the latheB but would 
to be put In some other place. See Fig. 2. 
id that a amall brush and a tin can with a lid to It, hold- 
bout a quart of oil, are much better to oil the ways of 
e or planer than a squirt can; one can oil the dovetailed 
mtich more satisfactorily. If one desires to oil the 
t parts, or calipers and other amall tools, vaseline Is 
for the purpose. Thin the vaseline with gasoline and 
with a brush. The gasoline evaporates and leaves on 
mlB a thin coat of vaseline which will not turn black, 
3B machine oil. 
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on use lard oil when cutting threads, and soapy water 
ming, put each In a different style of squirt can, or else 
the cans different colors. This applies to the whole 
I know of a shop where they keep machine oil, lard 
d sospy water In equlrt cans that are all alike, so that 
I must squirt out Bome of the contents of the can to tell 
It contains, and thus he may waste more than he uses. 
■haps he oils (?) the spindle with soapy water and uses 
rd oil for a water cut. 



lU^TBE BOBINO TOOL HOLDERS. 

J. B. O., Cleveland, O., writM: 

The lathe boring tool holder. Fig. 3. has been in use in the 
shop where I am connected, and has given very good Batitfae- 
tlOD. It Is a plain Iron casting, tongued and fitted to the tool- 
post slide of the lathe In which it le Intended to be used, and 
Is clamped in position by inserting a piece of steel in the 
toolpost'and secured aa an ordinary tool would be clamped. 
The boring tool is clamped by two set-screws, and the heart- 
shaped boles tor the tool not only accommodate different 
sized tools, but insure rigidity. 

The holder Is very efficient, and yet so simple that the illus- 
tration fully explains Itself. 

SIMPLE ULTBE BIO. 

Oeo. W. Strombeck, MoUne, III., writes: 

In passing through a machine shop not long ago, I noticed 
a little device by means of which a number of tools could be 
held In position for alternate use on small lathe work. The 
work turned out In this particular instance was a kind of 




round-headed pin, adapted for stoppers In oil holet, etc., but 
the principle can, no doubt, be used with advantage on other 
email lathe work. 

The accompanying illustrations. Figs. 4 and 6, are so plain 
as hardly to need any explanation. As can be seen, the rig is 
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a steel plate clamped under the tool held in the tool post. On 
this plate the other tools (in this case two) are clamped. Tool 
1 le used when the lathe spindle turns forward, whereas 2 and 
3 are used when It runs backward. 

BOBINO SENSITIVE DBILL FRAMES. 

James F. Willey. Jefferson. Ind., writes: 

1 send a sketch of a rig for boring the holes for the spindles 
and tables of sensitive drill frames, so that they will come in 
line. It consistB of mounting the drill frames between the 
centers of a lathe and operating the boring bar In an attach- 
ment on the carriage of the latbe, as shown in the cut. Fig. 
6. The boring bar Is fitted In the casting A. which is bolted 
to the carriage, and It is driven through gears at B by the 
long-spUned shaft 8. The splined shaft Is carried In a hearing 
C, fastened to the headstock, and It is driven by the small pul- 
ley P, belted to the cone pulley, the cone pulley being out of 
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gear wltb the Bplodle. Tbe drill frame la swuog around un- 
til the table Bupport D la In line with the boring bar, and 
then the support la bored. Then the support la loosened on 
the frame and swung out of the way, and tbe boring bar 
moTed up to eliding head E. The head Is bored, and then 



problem of dean overalls had been solved. In tbe cellar the; 
had a machine built, as shown In Fig. 9. It const eted 
almpi; of a barrel with flanges bolted on opposite aides "amid- 
ships." These flangea were to hold sbort pieces of shafting, 
one of which was long enough to bold a pulley. The atalu 
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removed, so that tbe boring bar may be moved up to the top 
of the column for boring and facing It at H. The carriage 
movement la utUlted for feeding the boring bar when boring. 
In this way perfect alignment Is secured throughout 

TWO MBTHOD8 OF MAKING PUNCHES. 
W. L. sends the sketch herewith of two hinds of punches 
which he saya have been used quite frequently In tbe punching 
preaaes In tbelr factory and he haa found by practice that the 
punch shown In Fig. 7 la far better than that illustrated in 
Fig. 8. This punch, Fig. 7, can be made from steel one-half 
the dtemeter of punch No. 2, which Is quite a saving where 
many are to be used. It can be tempered more evenly, as the 
stock Is more evenly cooled off In the hardening, and a varl- 
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Fig. T. riff. S. 

ety of smaller sizes can be bad by reducing tbe point, using 
the same sleeve for them all. Thla sleeve is tempered In oil 
so that It Is very tough and prevents the punch from bending, 
whereas the other punch bends when left soft enough to prevent 
the point pulling off. W. L, aUtes that they have used these 
punches on Iron thicker In diameter than the punch, as In 
the case of punching boles for cold pressed nuts, and with 
these punches they have punched two tons of Iron which work 
the other punch did not stand. 

WASHING OVBBALLS. 
"Nemo" writes: Machinists' overalls are the horror of 
every "washer lady" and most laundries do not fall In love 
with them, 1 once worked in a back country ahop where tbe 
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were mounted in suitable bearings so the barrel could revolve, 
and one end of the barret had an elliptical hole cut In It wUeb 
was fitted with an ordinary boiler manhole plate and yoke 
about 9x12 Inches. 

The overalls were put In through tbe hole with two or 
three palls of water, hot preferred, and a half a bar of soap 
or a liberal quantity of soap powder. Then the manholt 
plate was put In, the belt attached and the barrel was revolved 
at about 50 turns a minute for about two hours. The overall! 
were then removed and rinsed in clean water and hung up to 
dry. By this method tbe dirtiest overalls c^uld be made u 
clean as when new. 

BELT SHIFTBR. 
At the works of the Brown & Sharpe Mfg. Co., Providence, 
R. I., belt shifters are In general use for shifting the belts 
00 the driving cooes of tbe various machine tools. Tbe 
sketch. Fig. 10, shows the principle of construction of the 
shifters as applied to an engine lathe. Tbe vertical ahlttsr 
rod has a hearing at tbe bottom in a bracket attached to 
the lathe bed, and at the top Is supi>orted by a eastiroo 
bracket attached to tbe celling. The top bracket Is made In 
two pieces, the lower one of which can be swlveled upon tbe 
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other for convenience in adjustment. At a point oa tka m 
near the countershaft cone Is attached a sleeve, trM t* tMk 
but not to slide on the rod, and through which lUdM tti 
arm or rod carrying the belt shifter. Tbe shinnr acts a 
the side of the belt which approaches tbe paller. In dilft- 
Ing the belt it must be thrown off the step on which It Ii 
running on the lower cone, with tbe hands, and It Is ehanisd 
on the upper cone, one way or the other, aa desired, by tbt 
aid of the handle attached to tbe lower end of tbe Tertleal rod. 



160 



NBW DISK OBINDBR. - 
A disk srlndiT of Q«w d«8lcn It shown In Ft«. 4. It Is 
maDuf&otured by tha Barldon Hacbltie A Tool Co., IG-2CI Mar- 
rtB Street. Jflrany City. N. J, !t le a povrcrtuUir driven 
RiinJer. wpII (milt, bd<1 U attld at a miHlenite priw. It ia 
made In Co slses. with IS aDd SS-lncb dtaks, and will flnlab 
Oat surfaces nccurately aoit clieaplr. BQUare. parallel or at 
angla with onv Another. A special fMtnT« of the machine Is 
tbe derttgn of tlic spludli? and bearings, wblcti tiit nhown In 
Fig, 5. The spindle le of a blKliKrade itef^l. accurately Kround, 
the faceplate betOR Rround on It« face In pasUioo. The two 
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puller and a large gear wheel are sccurclj faat*n»d. 1^1 
motor ptnloa Diesbes directly Into tbli gear oa the couatcr 
itbaft One tide of tbe tabic i« aupporied on a hinged t>e«nQi. 
(Iiltng Into one Hide of the mata loumal cap. while the other 
aide le supported on two steel csdik, as tbovn. Tbe cam thtft 
la aupportvd In Journuls, and the vama may be r«volTed sad 
the tablfl elevated or towered by meana of a worm and vom- 
wlieel. With tbla cam movement, the t»lt. which ualorally 
ErowB loo!c ihroueh w<"dr. can N* liithlened when accesian' 
With three steps on the pulley and the sliding gear on oa* 
of tbe shafts, six separate tpMds am oblainfrd. Tbe devlM 
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FlK. e. Blanail a K*tl«r KI*gti1(Wll]P Dnrau Fie Tlii*MllBa MxhlDa 



•IdM of the plate ar« parallel, and the abraalve material may 
be attached to either. The }oumals are selMlolng and lubrt- 
eating S Inchew long. 1% iDohuu dtameler. and havo spirals 
cot from end lo end. The pressure on the disk le taken by a 
ball thntat bearing. Two styles of tables are fiirntsbed. one 
of which do<'K n«t move with tbe work, but Is adjustable for 
height and dlalaiim from fare of disk; the other haa a rock- 
ing movemeot and also tilts. Is counterweigh t«d and can tn> 
raised or moved out or In from the disk. Tbe machiao la 
made either double or single, with disks on each end of the 
spindle or on one end only as dealred. 

APPLICATION or BLSCTRIC MOTOB. 
The Illustration, Pig. It. shows the style of electric drive 
deaigned by the Bignall ami K^ler Ulg. Co.. Edwardevllle. 
Ml., for their duplex pipe threading and cutting laachines, 
nliich are made in sizes for pipe from to 18 inches Jn 
dlameier. 




na, a. apmdla nna avBrtaaaOfOrUiitat. 

It Is well hnovm that the method of controlling motor speeds 
by moans of reslstaoee boies is wuateful and unsatisfactory. 
With th« drive shown the motor runs at constaot speed and 
the speed variation Is obtained by cone pulleys and n sblfllDg 
belt whii-b is a satlsfactor}* method wher« no mulllplo voltage 
or other special syt^tem la available. The motor Is supported 
on a table directly over the main bearings of tbe macliloe, 
which alao supports a countershaft on which a S-step cone 




for regulating the height of the table and thereby regulitlai 
the tension of the belt makes the short belt drive tKtween tbs 
cone pulleys quite as effecllye as If a long belt were n«e« 
With this method of driving no increase Id floor space » 
needed; the machine can be plarcd in practically any ikep 
where belt machines are used, and being self contained, csa to 
•aally moved from one locality to another 
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A DNIQUQ GEtNDBB. 
In Fig, 7 appears a cm of nn eleclrlcally-d riven 
which can be used for a wide range of work, snch as lath* 
center grinding, reamer nrlmllng. surface and Internal grtiuS— 
Ing. and Is limited only by the slM of the lathe in which &'* 
Is used. The tool Is held In tbe tool post of the Isthe t»^ 
means of a flteel shank B. This shank can be removed <uk<l 
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another of a different site substituted if desired. Th«~ 
Ing of cutters and reamera Is accomplished by holdlag 
work between the lathe centers and ufing the tooth 
attached to the grinder for ludexlBg. Bevel cutter* Bt^ 
be ground In a like manner, ic being only nec^-vsary to adlvs^ 
the motor to tbe desired angle. For center grinding the te 
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rent D In rt-muvvi) nnd the motor Is pliiccd ut tlir ntiKle of Ibe 

c-«>Bier to be KToiiDd. The moi^binc hati a siUU nioTctncot of 

cv^o [oche« tbrouKh the banillp A. ami the slldea are fitted 

«vftth ft e,H3 to take up (hn wear. Th« machine receives ciir- 

t-«'i>t for the motor from the l&candoaiwnt light elrctili at the 

mKsop and can be connet^ted to any lamp socket. Intcroal 

^r~ladln)c Ix ai-roropllshMl hy ao vxitiiiriun tnanilret fiiml>ib**(l 

tm.** an extra, und the machino will b« found very handy for 

^^fadlDK bardened rInKa and collars. The motor la entirely 

t^w^tn**^, making ii dust-proof, nnd the bpnrlnga are provl<1«4 

llh (Inal-proof cup« and are ndjtistahlc for wttar. The 

sclilne Is made bj the Hisey Machine Works, 77 BIm St.. 

^ -InL-lniiail, O. 

HBW MACBtNISTS- TOOLS. 
The MliiEtratlons. KIrb. it anil 9. show two lootB placed on 
iSse iD«rkot by tb« UassRchusctts Too] Co., Grecnfleld, Mase. 
V~li« flnit of tliest la a K-lnvh mlcromtt^r ci)llp«>r designed 
r<?r mea&nrlsg from tero to 6 Inches by half ihousandthB. 
"■"he Htdlnx micrometer head travels on a cylindrical Xmttel 
1 VirouKh wMcti a hold iv aci'iiraicly bored to aecuminodnte three 
t» Iti|i6. oa«, two and Lhrcv tnrhes loajt. as lu the enKrnvIng. 
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fheae pluKs wrve to loc-ntp iho iriivollnx he^d nl fixed dls- 
C»K«« one inch a^Hirt. The micrometer ncruw Itwlf has a 
travel of one Inch, like any standanl micrometer. A l<M-kQUt 
is iisis) to hold the pti-ri^w In any desirwd [losltlon A thumb 
ncmr at the end ut the linrrrl bears nKulnst lb« end plug 
sad tero markE are provided to brlni; Uir aercw agnlnai 
tht plug with the 8ame deftrev u( iirctwgre at vnvh settinK- 
ni)«n the head la clamped by means of the locklnx out, |( U 
as rigid as though it wer«! solid with tbfi barrol, and the 
Ucce ot tlie measnrlnK pnlnta are ihuH always iianillel. 




rig. a. OoBMBad On* aad Twv-tDsb KloroniAiar. 

A Ganblned onc' and two-Inch mlftromcter le ithown In Fig. 
^- One side records meaauremKDts up to ono Inch, nnJ 
the other side up to two Inches, A Einsle kniirteil sleeve or 
nut serves to movo the doublfr-eaded mcMurlnK piece one way 
•' ILc other as desired, thin plfce having a travel of one Inch. 
The aplndle U non rotating, so that the faces of Uio screw and 
anvil are Alwttyii paralUI. A luckliix device holds the screw 
'Q any poaltlon. This tool Ik convenlwiit for u»« both In 
measuring and as a gnge. slm-e it ran be conveniently held 
^y the linger ring appearing at the back. A modlQcalloa of 
Ibe i-lBcb micrometer Is made In the form of a illnnli ml- 
c«i1B«»r surface gage which operates on the same principle. 

HSATY ARBOR PHBSS. 
A new arhor pri-HK ban hern broiiKhi ont by &dwln B. 
^rtlett. Boston. Mass.. manurBniur^T of the Cr*«rn«rfl arbor 
Vmt, which is ot riidlcslly dilTerent d^siKO fixtui tbe amullcr 
Vmta pravloualy brniighi out. The new machine Is to tte 
kiie«n as the No. n tireenerd arbor preaa. It Is powerfully 
Itaied with a teverage of 2!i0 to 1. and It ta anticipated that 
* preKure of between 15 and 18 tone will be realized at the 
••^ of tht ram. with a man of ordinary )!t^^Dg(b al the lever. 
^** ram Is made of a piece of t-lnch cruriblv Ktwl and 
^ a tack cut on two opposite sides. The gears are all of 



Bloel. the smaller bclnc of hordened tool Etcot. The gears wcr« 
dealgned espcelally for ihU pretts by the Brown * Sharpe 
Mfg. Co. The fact that the force applied nl ibe lever is 
transmitted to the ram by two teis of gears, one operatltig 
in the rack on one side cf the ram and tlin othar on the 
oppoette side, Rlrcia a powerful and uniform pressure to the 
ram throughout IIk whole imvel. When the lever Is at Its 
lowen p«rltlon the pawl drops from tbe ratchet and lb« 
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ram la free to be moved In either direction by means cf 
the bond when] vJiown in front. It will be noted that the 
■Ides of tlie ram are receaaed at the ends of the rack teeth, 
no ihni I he teeth do not bear on the slides In the frame of 
the inachlni^ which might provr detrlraeiitul and cau»a ez- 
cesalTC wear. The pres« weleba about 2.00D pounds, and ia 
deaigned for driving arbors up to 7 inches in diameter There 
Is m InchiTS clearance bciwren the uprights, and 35 Inches 
between the plate and the top of the frame. 

DNIVBK8AL DISK OKINDEB. 
The accompanying half tone. Pig. II, llluelrates the No. l.'> 
ring universal grinding machine, brought out recently by the 
George Gorton Machine Co.; Racine. Wis. This machine la 




*quipp«d witb & two-apeeil countersbart. thn lilebesl apeeil 
tM-lDg t)tjlti«d for opornilng th« steel 6i6k\ one o( whlcb ii 
tihown on ihfl arbor at the «iir«iiic lefl. The slower SEieed 
oporatM tbe two cenlnil chucks vrbieh cantaln IS-lDcb em«rr 
ritiefl dcslKii<?il vpccuiiljr tor tlio flntehlnii from the rougb. 
Two arboi'K carry tbe cmer? rings, 
and thus purall<>l i^iinucoG may 1m 
proJuced ncairuteir of liitercbftoge- 
able tllmeDBloiiB. tbese dlmeasJoDfl 
It^ittt; retaiiiod hy nionns of the ml' 
iroiBcter mup lonialiK-d m tbe ex- 
treme right ot tbe maclilne. and ad- 
}UHied by tho baD<Iwbc«I abowD, 
wblch Im graduated In Ihotisandttis. 
Tbe Hxht-hand arbor haa an end 
wise movi-mrut of one Inch, and le 
moved lo anil from Ilic work by tho 
lever shown at tbe right hand. It 
is moUDtfd upon a lit^adMock. ail- 
Jiiatable 30 degrees each way. Th>? 
swlnglnB tables shown between tbe 
LKO ebiicks are for special work le- 
qulriuf the p«BsaLi;« ot the pieces 
between the ornery rings, A dla- 
moLtd point la also provided on (bli> 
table, for dresslog tbe rings vhvn 
nece«Kary. The table at tbe ex- 
treme left baa angular adjustment 
— micrometer, graduntcd In thou- 
MiidlhK of an Ineb. and protractor. 
retdsleriuK In degrees. Tbe emery 
ring chucks open from to IS tncbcs. These machtnea are 
nl«o equipped with IStncb atecl (Halts tbroughoiit Instead of 
ibe emery rlnK». for anch work as the flnistiinR of braas and 
tor other work uol requiring the removal of an exc«»lv(> 
amount of ecab-. The machine <.'uniiMete weighs 3,00U pouodc 

MDl^TIPL.E SPINDLE DEIUi. 
Duriag tlie psat year Foote, Uurt A Co.. Cleveland, able, 
h»ve added to their various Unett of multiple spindle drllb. 
so that now Ihey are able lo fumUh any type of multiple drill 



if di>alred. Their heavier drills have Independent fMdi lor 
tbe spindles and will drill boles up to 1H iBch in dlajHsUr. 
In tba Bccompanyine illuatratlon. Fig. 12. ts one of sevem 
styles and sizes of drtlts having universally adjustable ipb- 
dlee, tbe machine shown bavlnR recently beea placed on Ue 
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market. In tbla caae there are really tbreo Indepantkiit ■«- 
cbluea niounred on oue base, eavli group «f FpinOles bavliij 
rrem two to live spindles whlcb may be adjusted either hi «t 
out from the drill, or longltudlQally, This metbad of ad^ut 
uinnt ha* the merit of great solidity, and by Ita use It Is poM 
ble to procure any apucing o( holes that may be reqalnl 
The ma>rhlne Is provided with both treadle and laver fM. 
baa a capacity of S'^-lncb drllln In each group, and When Hu 
than five Bplndlen ure used correspondingly laree drills m- 
be employed. Tbe larger macbltit-ii ultb iiuivi^raally adjoft 
able spindles will drill l|^-inch bole*. 




rtg. IK OaiTaroally AaiiiM»aia Mvxttpi* Driit. 

In almost any sUe that may be required for both light and 
beavy work. They manufacture a complete line of aenslUve 
drills, having from two to six ipl&dlea and automatic feeda 



HEAVY DRAW-COT 8HAPBR. 

The Newton Machine Tool Works, I'blUdelphja, Ur« 
brought out a nhapcr vrliiirh l« i^o heavy and of smh 
proportions as to be unusual even for a heavy tool ot tUai 
scriptlon. It weighs about 30,000 pounds and is it 
mpecially for such heavy work as cutting oir tbe risers tnn^ 
Kteel casting*. The inacbloc stands very high from the llMr^ 
as la evident by comparison with Ihe man hi ibc engniTiB^B 
and tbls allows a corresponding adjustment of tbe kneK 

Tbe deMgu of thefbaper Is novel throughout. I( Is elecUie? 
ally driven, two motors being used, oue tor driving tbe rsn^ 
and one for elevating tbe table and knee. The ram la drivoM 
by a Wbltworth guick return molloa, and the upeed reductUctf 
between the motor and ibis moilon Is by incaDK of two wotsk j 
aad vonuwheels. one worm and wormwbeel driving the ner = 
pair. The Newton Machine C^o, have made a specially k^ 
(his form of gearing, whlcb insures Ita uttlafaetory opnratloi^ 
I'vuu la ai) application ot IhU kind. Tbe sbaper cuts during 
the return slrohe. making It peculiarly adapted for twai^ 
norh. Tht- body of tbe ram constsiii of a horltontsl bead a ^ 
carrlai:!^ sliding In ways. Just as In the case of Ihe ordlaar^z 
tsba])er. Instead of supporting the tool, however. In a loolpoMM 
ill the end of this carriage or ram, Ihvre la a cutter bar t^* 
tending otiTward from tbe carrlaec tor a constdetmble 
tancc and the tool In supported at the end of this. One ot\ 
oblef results gained by this constnirtlon is that no 
m what position the mm may be. Us ability to resist any 
ward thrust at Lhe cutting point will always be tbe 
and bi>noe tbe deftectlon of tbe bKr will be uniform thr 
out tbe etrolce. Theoretically, at least, more accurate 
can be obtained In this way becaase with the asoal dealgai 
ram the distance between tbe point of support ot the ram antf 
the cutting tool chaDgcs (or every point of the atrokc. So tsT' 
us we know, however, this sbaper is tbe first to be constructed 
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on tbe principle explalred above, althougli Bucb conetructlOD 
has been advocated by a contributor In Machinery. 

The cutter bar Is 9 Inches in diameter, which dimension 
gives an Idea of its masslveness and power. Tbe bar has a 
rotary feed by means of a worm and wormwheel operated by a 
ratchet movement, adapting the machine to shaping out the 
field pieces of electric motors and other circular work. This 
feed, as well as tbe other usual feeds with which the ma- 
cblne Is provided, is automatic. The stroke of the cutter bar 

Is 18 Inches. 

• • • 

HIBTOBY OF THE COOKING RANGE. 

Josiah M. Read, the Inventor of a cooking range and a man- 
ufacturer of stoves, died at Boston. Mass., November 7. 1901, 
at the age of 92 years. Mr. Read began the manufacture 
of stoves in Boston in- 1839, and Invented hla cooking range 
In 1846. It has been erroneously stated that he was the orig- 
inator of tbe cooking stove or range, whereas he Is, in ail 
probability, only an improver of it. There appears to be no 
autbentic record of who was the inventor of the portable air- 
tight stove for domeEtic use, Isaac Orr. who died in 1844 at 
tbe age of 50 year?, is said to have been its inventor, but 
the claim Is not well substantiated, and. In fact. Is proved 
untrue by air-tight stoves built as early as 1767. The first 
cooking stoves were made by an adaptation of a baking oven 
to the box-stove, such as formerly generally used in schools, 
churches, etc. Such a cooking stove was made In 1812 at 
Hudson, N. Y.. by a Mr. Hoxle, but it appears that he was 
not the originator of the idea, as subsequent litigation de- 
veloped the fact that his patent claim was based on the fire- 
box being above the oven, with a flue to carry tbe products 
of combustion downward around the oven. To Gordan L. 
Mott, of New York, belongs much credit for the development 
and improvement of stoves. He is said to have been one of 
the first to successfully use cupola or re-melted Iron for stove 
plates. Previous to this stove plates were made from blast 
furnace iron, which is, of course, the same as pig iron, and 
they were consequently very rough and heavy. The reason 
for using such Iron was that no one had been able to use re- 
melted Iron successfully on account of the plates cracking 
from the heat. Mott used cupola Iron and got thin, clean 
castings, which made what were then thought to ho elegant 
stoves. To avoid cracking, the plates were paneled, fluted 
and curved, which allowed them to expand freely when heated. 
BO that Mott's first success appears to have been more be- 
cause of design of the plates than because of any radical 
improvement In the quality of the Iron. His first patent on 
stoves was granted in 1832. Joel Rathbone. Albany. N. Y., 
was another pioneer In the stove Industry, who probably did 
as much if not more than Mott for the improvement of Iron 
founding. He successfully made light, thin stove castings 
from cupola iron in 1838. His stoves soon became popular 
because of their lightness and cheapness, and the business of 
stove making within a few years grew to great proportions. 
Bearing on the history of stoves and stove manufacture, the 
following item, wbich has appeared recently In a number of 
publication;-. Is of interest: "A stove is owned by the Mich- 
igan Stove Co. which was made In 1767. It is described as 
on old-fashioned box stove, standing upon legs or end braces 
similar to those of a sewing machine, only that they are about 
half as high as the latter and are of much heavier casting. 
The total weight of the stove is 500 pounds, and the iron from 
which it Is made is seven-eighths of an inch thick in all parts. 
It Is 3 feet long, 34 Inches high, and one foot wide, with a 
hearth extending in front. The oniy opening on top is a small 
hole for the pipe. It was evidently used for heating and 
cooking, although without lids. Tbe oven would hardly ac- 
commodate a turkey, even of modest dimensions. It measures 
14i'j inches In length, 12 inches in width, and 6 In height. 
The floor of the oven is removable, thus making greater heat- 
ing capacity. There Is no grate in the bottom, the Are being 
built directly on the bottom of the stove, the heat parsing 
from below the oven, back of it and over tbe top to the pipe. 
The outside has scroll designs and crowns In relief, much 
after the fashion of stoves to-day. and on both sides cast with 
tbe metal are the words: 'Here/ord Furnace, Thomas May- 



bury. Manufacturer,, 1767.' The stove Is well preserved lik 
spite of its almost 150 years of age. Thomas Maybury was m. 
pioneer iron manufacturer in Pennsylvania and New JerBCr 
in the 18th century. Hereford Furnace was one ef his enter- 
prises. It was located in the Schuylkill Valley, Pennsylvanta* 
and was In existence and active as late as 1788. Mr. BU7- 
bury was himself a man of much prominence." 

• • • 

Reuleaux defines a machine as a combination of resistant 
bodies so arranged that by their means the mechanical lorce* 
of nature can be compelled to do work accompanied by certain 
determinate motions; and a machine tool, as a "form-chanS' 
Ing" machine. The latter definition does not appear quite 
complete in view of common acceptance of the term "machinfr 
tool" since a wood planer Is a "form-changing" machine, but 
certainly It is not a machine tool. A more complete defini- 
tion might be: "A machine tool is a form-changing macbtn» 
for working metals." 

• • « 

We are informed by the Blair Machine Tool Works, 24-27 
West St,. New York, that the fixture for milling tag acreir- 
threads described in tbe lat^t number of Machinery was de- 
signed by their superintendent, Mr. J. A. Webster. We ar» 
glad to give credit for the design, as the device was of un- 
usual interest and showed much originality in its design. 



ADVERTISING LITERATURE. 

We bare received the foIIowloK cataloEUcs and trade circulars: 

Tub Tuh.vbh, Vauqiik ft Ta\u<u Cu.. Curahutn falls, U. Catalunw 
of chain machinery which Inriudvis the a?w KdseL'umte bammer inat 
has recently been ylaired od the tuarkel. 

Tub U. F. Sturtevant Ck.. UosIud. Mans. Illuitrated circular or 
the Sturtevant (urges. lacludiiiK the duwD-draft foree with adjnitabla 
hood. Forges for both heavy and small wi>rk are shown. 

Thk F. E. Bebd Cu., Worcester. Mats. IW'l uatalogoe Ol engloe- 
lathea, speed lathes, chucking lathes, etc. The lathes made by this 
cumpaay are loo well known to nevd further mention. A new machtn*- 
Illustrated la this catalogue Is a rack cutter, which Is semi -automat te 
In Its operation. A apindle drllllnK lathe Is also shown. 



amall tools for machinists, carneniers and others. ThU company 
make a great variety of automatk hand and breaat drills. Cur drtlllna 



Tub (iooDBLX-PkATT Co., Ureenlleld. Mass. CataloKue No. 5 o£ 

8. ThlB comitany 

_ , line 

melBl and wood and automatic screw drivers. They also make several 
styles of bench drills, (or amateur and machinists' use. Thetr Hat or 
tools Includes also their hack saws, polishing heads, belt clamps, etc. 

Tkh Mashacbusbtts TiKiL Ci).. UreenUeld. Mass. Illuatrsted cat- 
alogue of machinists' tools and small model bench lathes. Tbe toola- 
llsted Include a lloe of micrometer csIIihts and several special callpen 
for Inside and outside measuring, twu of which are Illustrated In an- 
other part of this Issue. There are also surface gages, protractora^ 
trammels and other tools. This company have purcnaiaed ths mecbu- 
Ical tool busluess of Coffin & I<elghton, Syracuse, S. V., and will con- 
tinue the manufacture o( scales wbk-h this latter compaay formerly 
made. 

Thb Cimciknati Punkb C'i.. rlinlniiml. O. Caiakigue o( the itiand- 
dard line o( planers made by IhlH •'ompany. These are made Id slies. 
ranging from :;4 to 60 IncheH. They hti-liide biiih belt and electrically 
driven machines, the laiicr having the m«ior mounted on top of tM- 
houslngH. from which iHilnt power Ik iransmllted by belts to the pBl- 
leyx at the base or iiie machines. There are fllso shown widened. 
[ilaners, wli1cl\ have the uprights dirthi'i' a|iarc lu propDi'tlon to tbe 
belBht than the standard maclilnes. and the bed Is also widened on. 
each side a corresponding smuunl. This Is t<i accommodate work. 
where extri'me height Is not reiiulred. 

UANUFACTITREBS' NOTES. 

Tub Ball Beahikc To., lioslon. Ma»>i.. have sold out to Mannlns, 
Maxwell & Moore, but will cunllnue )o do biiKlness under the old oamr. 

Tub llt-BT Mpo. Co., Akron, tjhlo. have recently received an ordar- 
from the I>e Beera ConHolldated Mining Co.. J.id.. of Klmberley. Sontlh 
Africa, for a very large Cross oil Hltcr to bi> lined In their new power 
house. 

'i'uv, bualnesB (ormerly carried on by I'l'ny ICansom. Oshkosh Wis, 
tins Just been purchased by tbe Hansom MfK. Co.. with capital Ht'K'' 
9L;r>.(iiHi. The new coinoanv will carrv on buHlness on about th>- s 
linen as heretofore. 

M. A. Hi:n»os and H. 8. Whitney, formerlv connected with one or 
the largest machinery supply bousett In New York, are repn>sentlnn- 
In New York and vicinity the Standard (Jnee Mfg. Co., Syixc'amS, 
N. T. ; J. F.. l^nergan & Co.. rblladelphla. Pa., and the Penbertbr 
Injector Co.. IH'trolt. Mich. Tliev have offlies at HI Broadway. 

The 1!ick['0kd Dhill & Tool Co.. Cincinnati, O., have recently 
added to their plant a three-story building on the corner o( I'lke ana 
Front StB.. to be used for tltelr ienefal oltlcCH. drafting rooms pattern 
nliop. and also as a show room ror their tools. The room which thi* 
addition L-eteases In the main works Is badly needed for maniifai-turlnr 
purposen. 

Thb JlKEVBa Pulley Co., Columbus. Iml.. manufacturers of the 
"Reeves'* variable speed tranamlsslun, report a healthy cindltlon oP 
trade In this branch of their factory, the Isrge number of orders rw 
ceutly booked making It necessary to operate this department la 10 H 
hours per day. The paper Industry has opi-ned up an unlimited fleltf 
[or the application of the larger slzis. and tor the handling i>( these 
tiiflH~lvc- mai'Llnes the company have built nulte an extensive addition 
to tlielr works. 

Thb U. A. Kellt Co., Xenla. O.. manufactui-erx of shnpers have 
bought the large r>iant of the National Cordage Co.. whii'h adjoins ttielr 
own. and will use the main building (or the manufacture of shaperw 
and the remainder tor a needed addition to their cordage worka Tht 
machine shop has been located some distance from their main woi^ 
and a considerable savlug o( time and e^tpeose will be effected br t£5 
piiri'hSHe. as well as addltlon.tl inom Becured (or the lack of wblcb 
their Hhnner business hnn been suffering. 
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Is Found Only In 

The New Pattern CmdnnaH Miller. 

The most imporUnt money-saving feature ever introduced in a milling machine. 

Shall we mail oar brand new catalog describing this and other advanced features ? 

THE CINCINNATI MILLING MACHINE COMPANY. 

cmatrnKTi, omo. u. s. a. 
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Tw*BljF-alaI» root Bvnac ma« Tarohic Mill Baill bjr tTUllkat BvUm* * Co., Inc.. t'b>ls4*lpblft, 



^Tb• capacity of tbeae machinea is verr great and tn iMlnta 
of Blrvnglb, maeelveness and power thoy probnblj Eurpac* 
utr boring and lurQlne mills thut bnve erer been con- 
fttTuct^. BoTlnK and inmlan mills for rery larjco work are 
anally so constructed tbat tho bouslogs may be tucTed back, 
nay from the center lino of the tabic, to ndmlt the Iatemi 
AlniiM4r« of vork. Such rnachlnf^H arc primarily designed for 
I te Sttaller work, but upon occasion can be employ«d for 
r lunr work, thougb at a dlBadraiilaEv. 
In the Selt«rs mill tho houslosi aro not adlustablc but th« 
nditDe as it atHnila Is larg* doough lo admit work 2S feet 
IXUaater. The only mill In th« country of larger capacity 



(«ed rods. Tbe rMmlUnr aectlon la not well ndapted to with- 
stand torsional strains and no amount ot "back swell" la 
tbe center of the beam will iDcrcflee tbe torsional Btrenstb 
at tb« weakest eertloo, aUhoiigh of Importance in reslsllnc 
the horUoatal forces. 

In tbe ZS-foot Scllerit borlns and turning mill the croB»- 
rnll faftn b^cn drsigned with spoclni reference to tbe tor- 
sional Btraina. wblcli at timea must be very greaL Th« 
houslDKE are of rectangular section, (he front and back adgea 
b«iQg parallel and the crossrall it extended back to the rear 
face of the housings where an additional pair of eteratU.^ 
screws and clamplni thowa Moi ^^<«\ft.*i\. "t>c« cuawflw^^ 
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bar meaanres 7 feet 6 Inches from the front face of the bous- 
Inga to the clamping point on the rear, while the depth Is 
40 iDChee. When this great beam, braced by Internal diagonal 
weba, iB aecured by the front and back to the houalnga, the de- 
rtcfl affords a degree of rtgldlty hitherto not obtained In .ma- 
chines of this character. The front of the crosEhead Is 
further stiffened by a curved beam over 43 inches deep In 
the middle and bolted to the top of the crossrall between 
suitable cast abutments. 

When the crossrall is clamped up for work. It Is bo thor- 
oughly braced to the two housings that no connection would 
be needed between them at the upper ends were It not that a 
support Is required to carry the elcTating machinery. This 
support Is provided in two 20-lnch I-beams, which carry the 
electric motor used for raising end lowering the crossrall, 
as well as the necessary shafts, wheels and bearings. 

Two saddles are provided, each carrying a 12-lnch boring 
bar of 7 foot stroke. Attached to each of the saddles there 
is a convenient platform for the operator, and from this po- 
sition he can control all the movements of the saddle and 
boring bar. The feed screw for horizontal adjustment is 
stationary and both saddles have nuts engaging with the 
screw. Each saddle carries Its own feeding mechanism, 
with change wheels for altering the speeds of feed, and there 
are within the crossrall two shafts from which power may be 
taken. The first, which Is used for regular feeds, Is driven 
by the driving gear of the boring and turning mill, and runs 
at a constant .speed In relation to the table, while the other 
shaft is operated by a motor on the back of one of the over- 
hanging ends of the crossrall, which may be stopped and 
started from either saddle and is used to drive the rapid 
traverse mechanism. The saddles can be moved along the 
crossrall or the bar raised or lowered by rapid power traverse, 
and with great nicety. 

The operating levers are so Interlocked that the rapid 
traverse cannot be thrown in for one saddle unless it is 
disengaged from the other, so that It Is Impossible for the 
operator on one bead to move the opposite head accidentally. 
Conveiilent levers are arranged for throwing In the verloae 
movements, so that the operator has perfect control of the 
movements of the boring bars in every direction. * 

The vertical feed is accomplished by the heavy screw pass- 
ing within the horlng bar, and la sufficiently powerful to 
enable the bar to be used tor slotting large keyseats where 
desired. 

The great length of the crossrall. nearly 39 feet, makes 
it necessary to provide intermediate bearings and Ingenious 
drop hangers are provided which will move out of the way as 
the saddles trsvel along the rail, but when in action they 
hold the shafts effectively In closed bearings. 

The table is 18 feet 4 inches In diameter and is provided 
with external spur gearing, protected by an overhanging 
edge, and Is carried on two wide flat annular bearings, and 
centered by a spindle 25 inches In diameter In a bearing ad- 
justable for wear. The table gear Is 4% Inch pitch. U Inch 
face, and the driving pinion is on the vertical shaft at the 
rear of the machine. 

To Insure a thorough lubrication of all the table bearings, 
a centrifugal force pump Is provided which delivers the oil 
to the vital points, and the overflow Is collected, passed 
through fliters and returned to the pump tank by gravity. 
This system has proved eminently satisfactory in practice, 
and the lubrication has been all that could be desired. 

Two changes of gearing are provided and la the machine 
Ehown the drive la directly from an electric motor (20 H. 
P.) through a Reeves variable speed countershaft. 



The average work of a laboring man is considered to be 
2,000,000 foot pounds per day, but this work has been enor- 
mously exceeded in individual caees, especially in that of 
certain long distance bicycle riders. In an article, "The 
Efficiency of the Bicycle Rider as a Machine," by R. C. Car- 
penter, published in the Bibley Journal, it is shown that the 
work done in long distance bicycle races bss amounted to as 
much as 15,000.000 foot pounds for one day and 10,000,000 
foot pounds average for five days. 



SU00E8S m HABDENINO STEEL. 



PBAOTIOAL SUOOZBTIONS ABOUT THE FIBE, THE BTBBL 
AND THB MBTHOD OF TBBATMENT. 

E. R. MABSHA3I. 

Every shop has one or more men who are considered au- 
thorities on this subject, in many cases the man is really 
an ezperi, is careful, and uses good Judgment In heating the 
steel and In quenching in the bath; and if the piece is of 
sufllclent size, is sure to take the strains out by reheating 
directly after taking from the hath. In some cases that have 
come to the writer's notice, however, the success of an oper- 
ator was measured by the failure of others, or by the fact 
that the party was willing to take risks. You cannot 
scare him with a little tUng like a piece of steeL Then if 
the work passes through the flery ordeal with enough of It 
left Intact to do the work it is considered a auocessful oper- 
ation; If not, the fault mutt be In the steel. 

I have in mind a manufacturing concern who changed the 
brand of tool steel they were using three times In leas than 
a year, because the man doing the hardening reported ad- 
versely on each make, after attempting to harden it. The 
article furnished was from three of the leading makers of tool 
steel. After receiviag repeated complaints in regard to the man's 
inability to harden the steel successfully, one of the makers 
advised the manufacturers to let some expert in hardening 
try the steel. Some milling machine cutters were made from 
each brand of the rejected article, exactly like those they had 
attempted to harden. Every one came back all right, hard 
enough, not a tooth missing or a crack anywhere, proring 
the trouble was not in the steel. 

One often hears In machine shops: "If we could only get 
as good steel as we had twenty-flve or more years ago, there 
would not be so much trouble coming from the blacksmith 
sbop." But the tool steel furnished by the leading makers 
of to-day Is better for the particular purpose for which it la 
Intended than most of the steels of the past. The reason 
people experience so much trouble in the manipulation of 
steel are manifold. First, many manufacturers consider only 
the first cost of the article, not realizing that fifty dollan 
worth of lalxir may be put onto twenty-flve cents worth of 
stock, which, when hardened, may be, to say the least, highly 
unsatisfactory. I do not think It necessary to pay eeventy- 
flve cents a pound for steel, when the Sfteen-cent article 
would be all right; neither do I think it good policy to bay a 
seven-cent steel when a better grade is needed. In other 
words, it is not adrisable to waste dollars trying to save 
cents, as Is the case when steel is bought that is not adapted 
to the purpose. 

An expensive steel Is not necessarily a satisfactory invest- 
ment, and a "cheap" brand may be very expensive. It Is nec^ 
essary to understand Just what Is needed in a steel for a given 
purpose. Some makers have dltFerent grades of gteel for 
different purposes — one for taps and similar tools, another I 
for milling machine cutters, etc. — while others put out a stMl^ 
that is very satisfactory for most purposes. Each baa a 
argument in favor of his particular method at manufaet 

In some shops It is thought adrisable to use a sraOa 
steel adapted to each indiridual class of tool; while In 
BhopB, where detail Is not followed as clOBeb'> this 
cause no end of confusion. That part of the subject must 
left to the Judgment of the Individual shop. But the 
ment of the steel In the Are and the bath, in order to 
successful, must be along certain lines. The aiicceBsful ht 
ener Is he who finds out what particular qualitr Is ne 
In the piece he Is to harden; whether extreme bardit«Hb'^ 
toughness, elasticity, or a combination of two of these qufel> 
Ities. Then he must know the method to use 1q order i 
produce the desired result. The shape of the piece, the 9ar 
ture of the steel, the use to be made of the article, most aU 
be taken Into consideration. He must also be governed aoms- 
what by the kind of fire he is to use. 

Some brands of steel will not stand, without Injury, the 
range of heat that others will; some require more heat than 
others in order to harden at all. When hardening, no steel 
should be heated hotter than is necessary to produce the de- 
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£lr«<l result With some brands that give off their surface 
«art)OD Tery readily It Is not advlsatile to beat them In an 
open Are, exposed to the action of the blast and oatside air, 
as tbe products of combustion extract the carbon to such 
an extent that the surface will be soft even when the Interior 
IB extremely hard. While this might sot materially affect 
a tool that was to be ground, It would spoil a tap, a formed 
mill, or similar article, whose outside surface could not be 
remored. Id hardening anything of this nature in an open 
fln, it should be placed In a piece of tube or some receptacle, 
BO the fire cannot come In contact with It while heating. 
Tbera are a number of gas and gasolene hardening furnaces 
aide which have a muffler to receive the work. The fire 
drculates around the muffler, but does not come tn contact 
wltli the steel. Very excellent results may be obtained when 
one of these furnaces is used. The front can be closed by 
means of a door usually furnished, thus keeping all outside 
air away from the work. It will be found a great advantage 
If several large holes are drilled In the door, these being cor> 
«red with isinglass, to enable the operator to see the work 
wUhout removing the door. 

Taking carbon from the steel Is not the only injury done 
to a high grade of steel when heated In an ordinary black- 
smith's forge by a careless operator. Most Inexperienced men 
an apt to use a small fire, particularly if they And one ready 
Intltt It mar be mMtly burned out, but the operator will 
not care to take the time to get fresh coal, and get the Are 
to the proper heat; so he puts on the blast and endeavors to 
lieat the work by means of a dead Are and plenty of wind, 
itter a time the piece has all manner of heats, ranging from 
t low red to a white heat. He thinks It averages well, so 
dlpa It in the bath. If It comes out In one piece he feels lucky. 
II it does not have more than two or three cracks, and these 
wbera they will do no harm, his reputation as a hardener of 
steel is made. 

Heating in a small fire is dangerous business, as the work 
not only comes in contact with the surrounding air, but with 
the cold air from the blast, which will cause minute surface 
otcka, making the steel look as though full of hairs. It will 
aleo nil the steel with "strains," causing ends of projections 
to crack and drop off In the bath. 

If obliged to use the blacksmith's forge, have plenty of 
tood charcoal. Make a large, high Are if the piece to be 
hardened Is of any size; keep It up well from the blast inlet, 
Ddng only blast enough to keep the Are lively, and bring the 
piece to the proper heat, burying it well In the fire to keep 
from the air. The lowest heat that will give the desired re- 
mt should be used. This varies In different makes of steel, 
aid must also be varied somewhat according to size and 
ihipe of the work. The teeth of a milling machine .cutter 
>lll harden at a lower heat than a solid piece of the same 
die made from the same bar. Most steelmakers in their 
Inttnictions say to harden at a low cherry red. To the 
■Terage man this Is a very uncertain degree; his cherries 
oar be of a different hue from some other fellow's. My 
experience has taught me that, most of the leading brands of 
tool steel in small sizes give the best results when hardened 
Jnat after the black baa disappeared from the center of the 
plKe, provided we were heating slowly so as to get a uniform 
bot. In no case should steel be dipped when there Is a trace 
of black io it. 

The higher a piece of steel Is heated — to a certain degree — 
the harder It will be; but If It Is heated higher than is nee- 
Oury the grain Is opened, making It coarse and brittle, and 
It will be very liable to Aake off under strain. For this rea- 
*in, ia the case of cutting tools. It 1h best to harden at as 
Wa heat as possible. If the work gets too hot, yet not to 
» point where it Is burned, It Is always best to allow It to 
Cool until the red has entirely disappeared, then to reheat to 
^ proper degree and harden, and the grain will be Aoe. But 

" allowed to cool to the proper hardening heat and dipped. 

It would be as coarse as if hardened at the high heat, and 

*oiild also be verjr liable to crack. 
In hardening much more depends on the annealing than 

*»ple In general know of. So much, In fact, that it Is as 
,m tKtetery to understand doing it properly as It Is to know how 



to harden aright. As generally understood, the office of an> 
neallng Is to soften the steel, which is all right, so far as 
the party la concerned who works it to shape; but its rela- 
tion to hardening Is another matter. It removes all strains 
in the steel, incident to rolling and hammering in the steel 
mill and forging In the blacksmith shop. Experience teaches 
the hardener that it Is necessary to anneal any odd-shaped 
piece or one with a liole or impression In it, after it has been 
blocked out somewhere near to shape, a hole somewhat 
smaller than Anish size being drilled In It, and all surface 
scale being removed. The most satisfactory method to pursue 
Is to pack In an Iron box with granulated charcoal, not allow- 
ing any of the pieces to come within one inch of the box at 
any point. It should then be placed In the furnace and kept 
at a bright red heat for a length of time, dependent on the slse 
of the steel. Pieces one Inch In diameter should he kept at 
a red heat for one hour after the box Is heated through; 
larger pieces should be kept hot correspondingly longer, al- 
lowing the work to cool off as slowly as possible. An anneal- 
ing heat should be higher than a heat for hardening the same 
piece. Experience has taught me that the proper heat for 
annealing, in order that all strains may be overcome, shoold 
be nearly as high aa tor forging the same piece; In other 
words. It should be heated to a bright red and kept there long 
enough to overcome any strain or tension liable to manifest 
itself when the piece is hardened. Never pack tool steel for 
annealing In cast-Iron chips or dust, as this extracts the car- 
bon to such an extent that there will be trouble when harden- 
ing is attempted. Packing too near the walls of the annealing 
box will have the same effect to a less extent, but will be 
more troublesome, as the carbon will be extracted from the 
surfaces nearest the box, and not affected anywhere else, 
making the hardening very uneven. 

If not situated so the above method can be used, very sat' 
Isfactory results may be obtained by heating in a large char- 
coal Are to a uniform forging heat Put two or three Inches 
of ashes In the bottom of an Iron box; on this place a piece 
of soft wood hoard, put the work on It, cover with another 
piece of board, and fill the box with ashes. The boards 
will char and smolder, keeping the wbrk hot for a long time. 
Borne blacksmiths use a box of cold ashes, while others use 
cold lime; either way Is liable to chill the piece, making It 
harder than It allowed to cool In the air, and if either material 
Is used It should be hot to get good results. Excellent re- 
sults may be obtained by beating in a muffler oven, as a very 
uniform heat of any degree may thus he obtained. It can 
be run any length ot time, but when a piece is heated through 
In this way It takes a long time to cool. 

Hardening a piece of steel la generally accomplished by 
heating to a low red, and plunging in some cooling bath. As 
BO much depends on the bath It is quite necessary to under- 
stand the effects of the use of the different kinds. The one 
most commonly used Is clear cold water, though many use 
salt and water or brine. For hardening small articles that 
must be extremely hard, the following will be found very 
satisfactory: One pound citric acid crystals dissolved In one 
gallon of water. For very thin articles a bath ot oil Is neces- 
sary. For hardening springs, sperm Is very satisfactory; 
when hardening cutting tools, raw linseed oil Is excellent. 
There are hundreds of formulas for hardening compounds, 
some of which are excellent for certain classes ot work. 
Some hardening solutions are poisonous, and are dangerous 
to have around; but for ordinary work the ones mentioned 
are sufflclent. 

Many successful hardeners use water that has been boiled, 
claiming better results from Its use than from fresh water, 
which Is liable to steam; and this steam, when formed, lus 
a tendency to blow the water from the work, leaving It soft. 
Small odd-shaped pieces are not so liable to crack nor to 
harden unevenly when the water Is slightly warmed. 

We will now consider a few pieces ot work to be hard- 
ened by the open-Are method. If we have a muffler furnace, 
so much the better, as with this It is easier to get certain 
results; but with care very satisfactory work can be done 
when the blacksmith forge Is used. If it Is a small tap, 
reamer, counterbore. or similar article ^ft «.t* V^ ^i»x^.wi,>X 
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IB beet to heat In a tube, bring to a Ibw red, plunge In allghtlr 
warm water, or In the citric add aolntlon. If It la a hollow 
mill, with a hole running part way through It, we should 
dip It In the bath with the bole op, or the steam will keep 
the water from entering the hole, leaving the inside walls 
soft. The steam would also hare a tendency to crock the 
piece; but with the hole up when dipping, by working the 
piece ap and down well In the bath, the steam can escape, 
and the water can get at the work, ftluch bother may be 
saved the hardener if attention Is paid to the steam likely 
to be generated, providing some way to prevent Its beeping 
the water from the work. Brine does not steam as readily 
as clear water; neither do the different acid solutions used 
by many. 

In hardening a milling machine cutter It is beet to bave 
a large, bigh fire, to bury the cutter well in the fire, and to 
use only blast enough to bring the work to the required 
beet, which should be uniform throughout. If the piece has 
not been annealed after drilling a hole through It, remove li 
from the Are when red hot, then allow It to cool off slowly 
until the red has entirely disappeared, when It can be again 
placed In the Are, slowly brought to the required heat, 
plunged in the bath of tepid water or brine and worked around 
well until it stops "singing," At this point it should be removed 
and Instantly plunged in the oil bath, and left there until 
it Is cool, when the strain should be removed by holding over 
the Are until It is warm enough to snap when touched with 
the moistened finger. It can then be laid aside, and the temper 
drawn at leisure. In hardening punch press dies we can 
treat them the same; If there are any screw holes for strlp- 
pOE or guide screws they should be plugged with fire clay or 
graphite. Much depends on an even uniform heat; uneven 
heats cause mora tools to crack than high heats, although 
steel should not be given any more heat than Is necessary. 

Hetal slitting saws can be hardened nicely between Iron 
plates whose surfaces are kept oiled. The saws should be 
heated In such a manner that the fire does not come In contact 
with them. It Is beat to heat on a flat plate, as the tendency 
to warp is much less than If laid on an uneven surface. 
When the saw is properly heated, place on the lower oiled 
plate, placing the other one on It as quickly as possible; hold 
down hard until the saw Is cool. It there are many such 
pieces to do, a fixture can be made so that one man can 
handle the saws and flxture alone; otherwise it takes two. 

If there Is no other means of drawing temper, brighten 
and draw by color; but. If possible, do it in a kettle or cruel' 
ble of oil over the fire, gaging the heat by a thermometer. 
Much more satisfactory results can be obtained by this lat- 
ter method; and If very many pieces are to be done. It will 
be found much cheaper. A very light yellow is 430 degrees; 
a straw color Is 460 degrees; a brown yellow, 600 degrees; a 
light purple, 530 degrees. A milling machine cutter for or- 
dinary work should be drawn to 430 degrees; a punch press 
die to 600 degrees; the punch to 530 degrees, and metal slitting 
sawa to 530 degrees. 

So much depends on the Judgment and carefulness of the 
operator that men In charge of manufacturing plants should 
use great care In selecting a hardener, on whom depends the 
condition of the tools. The cost account may be Increased or 
reduced materially by him. One cutter hardened and tem- 
pered properly will do many times the amount of work of 
one Improperly done, to say nothing of the expense saved in 
grinding and setting macblne, etc. As to the grade of steel 
to use, most of the leading brands of tool steel will give good 
results if properly handled. 



While gasoline engines are common enough, gasoline loco- 
motives are somewhat of a novelty. They are made, however, 
and are used mostly for mining purposes. The Prouty gasoline 
locomotive, recently Illustrated In the Mining and Scientific 
Prest, San Francisco, is built tn sizes to haul from 16 to 100 
tons, some sizes being designed to run on tracks as narrow as 
18-Inch gage. Tbey have the advantage of steam locomotives 
for tramways In that there Is no smoke and they are more 
easily managed. As In gasoline automobiles, the engine runs 
continuously In one direction and the speed variation and 
reversal are obtained through Intermediate mechanism. 
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OALOULATIONS OONNBOTBD WITH THE DESIGN OP I 

WHEELS-VELOCITY BATIO-SIZINQ THE BLANK 

C. F. Blake. 

Several years ago, through no fault of my own, I was } 

so young indeed that upon giving the blueprint boy a 

tion the chief draftsman put me in his place, and handii 

a copy of Brown ft Sbarpe on gearing, said, "You can 

your spare time profitably in studying this." Since thai 

I have noticed there exists some inseparable tie t>etwee 

drafting room apprentice and gearing. As soon as tb 

has learned to draw circles with a compass and straight 

with a ruling pen he looks round for something to dra^ 
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usually hitting upon a gear asks to be shown how to 
the teeth. As Grant says In his treatise upon this sub; 
gear "Is one of the most interesting objects in the fii 
scientlfle research, and not the simplest one;" alttaoug 
actual calculations required for the design of a pair of 
according to the usual shop practice are few and s 
It is to put these calculations Into easily-understood 
that the present article is underUken, there being llttli 
or original to be said, although some of the tables It 
Ileved have not before been published. 
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The calculations should be made In the following ma 
First — Find out if the gears are intended to give a e 
velocity ratio between two shafts, or a certain potMr 
between the shafts; and, assuming the number of tee 
one gear, make the number of teeth In the other gear 
as to have the required ratio to the number of teeth 1 
first gear. Second — Assume the pitch of the gears ani 
culate the pitch diameters of the two gears, and the dla 



This article It tr be publisbed in two iDHtallmenta and piacM b 
venient form for reference (he Information upon gear wheeli mMl 
needed by draftsmen.— Editor, 
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between the centers of the ahafta. Tblrd— Calculate the 
vldtb of face roQulred to give the gears proper strength, 
fourth — Lar out the gears and the tooth forme. The rela- 
tions of these several steps one to another are such as to 
make some assumptions necessary and these depend upon the 
Judgment and experience of the designer, especlallr when the 
dUtance between the shafts is approximately settled and cer- 
nln ratios are to be obtained without materially changing 
tlie sbaft centers. In the case of the younger designers, how- 
«Ter, these assumptions are all made beforehand and given 
to them with Instructions to lay out the geara The several 
Bteps Till now be taken up and each explained. 



the weight arm times the product of the number of teeth la 
the driving gears equals the weight 

Fig. 2 shows In tabular form several different forms of 
gear trains with their formulte for speed and power ratios. 
It Is to be noted that In place of using the numbers of teeth 
In these ratios we may use the pitch diameters ol the gears, 
but as these diameters are very often expressed In fractional 
parts of an inch, while the number of teeth Is always a whole 
number, it is found more convenient to use the latter. Idlers 
are often used, as shown in the sketch In section 2, Fig. E, and 
as they have no eSect upon either the speed or power ratios 
they are introduced either to connect two shafts where the 
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Third Ulnatrktlon. 



Speed ratio; 



Power ratio; 



= y 
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= Q 



K Jii r n r 

Note. — As the number of idlers cancels 
out they do not affect the result. 

Notation. — n n, n, n, = number of teeth in gears, x = rev. per min. of power shaft, y = rev. per min. of driven shaft. 
S - rsd. of power arm. r = rad. of load arm. 

Fig. 9, Dlksrnma IIluBtratlns 8pa*d »nd Fowar RAtloa of 0»r1iis. 



To Calculate the Batloe Required of a Pair of Oears— Speed 
Ratios. 

FlK. 1 reprosents two shafts connected by a pair of spur 

gean, A being the driven shaft and B the driving shaft. If 

itian A is repaired to revolve bait as fast as shaft B, It is 

euUr seen that the gear on A must be twice as large, and 

Mug of the same pitch must have twice as many teeth as the 

gar on £. If n and n, represent the number of teeth in each 

PM respectively we have the proportion, 



y : X :: n : tti or 



= y 



great distance between centers would involve very large gears 
If geared directly together, or to effect a change in direction 
of motion, as may be seen by the arrows in Fig. 3. An In- 
spectlon of this sketch will prove the rule that an even num- 
ber of Idlers does not change the direction of motion between 
two shafts, while an odd number of Idlers reverses the direc- 
tion of motion. 

Having determined upon the velocity or power ratio re- 
quired of our gears the next step Is to determine the two 
pitch diameters of the gears. To do this it is necessary to 
assume the pitch of the gears, and this assumption depends 



It now a third shaft were to be driven by gears from 
tliatt A, we conld assume A to be the driver revoMoE V 
tlBMi a minute, and by the above proportion determine the 
KTolatlons of the third shaft, and so continue indefinitely 
Idr u many shafts as ere geared together In any one train. 

Thu toUowa the rule: 

The speed of the last shaft equals the speed of the first 
■Wt multiplied by the product of the number of teeth is the 
^rfn&g gears and divided by the product of the number of 
'Hth of the driven gears. 

Power Ratios. 
In case a certain ratio of power is wanted, we shall find 
""U sort of B, crank or pulley, the radius R of which is 
kaawn, upon the power shaft B, and upon the driven shaft 
^n will also be some sort of a crank, pulley or drum, the 
'idliu r of which is known. We can now make the equation 
(nfsrringtoFig. 1). 

PRn, 




i 



TUs expreeilon mar be made general by following through 
** baton from abaft to ihaft, and may be given as the follow- 
HvtBle: 

Tha power, multiplied by the power arm, times the product 
of tbe Bnmber of teeth In the driven gears, and divided by 



Im4u4trimt Prmt4. XrV. 



Flc. 3. SbowlDS Sffaot of Idlara. 

upon the Judgment and experience of the designer, although 
very often It may be confirmed by comparison with gears 
of about the same size and doing about the same work as 
those to be designed. After assuming the pitch and finding 
the pitch diametors, a calculation for the strength of the 
gears will show whether the assumed pitch is right, and If 
It then proves to be too small or too large this step may be 
repeated with another assumed pitch. 

It Is first necessary to understand what la meant by the 
pitch of a gear, and its relation to the diameter. Fig. 4 shows 
a gear of twelve teeth (such a small gear Is often called a 
pinion) and the names of the different parte ere clearly ^'^^- 
cated. As will be eeeiL lb% tVtC'Cfts.-s V*'^ "»» '^^'^ «^a^»3w» w^ 
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the pitch circle from a point on one tooth to the correspond- 
Ing point on the next tooth. The circumference of the pitch 
circle IB equal to the pitch multiplied itj the number of teeth 
and dividing this b; 3.1416 gives the diameter of the pitch 
circle, or 

p n 

~ 8.1418 
when, (t = the diameter of the pitch circle, 
11 =: the number of teeth, 
p = the circular pitch. 
After having determined the pitch diameter and drawn the 
pitch circle we must divide the pitch circle Into as man^ equal 
parts as the number of teeth, or, what Is the same thing, lay 
off the circular pitch upon the pitch circle. In the case of a 
small pinion, such as Ffg. 4, this may be most easily done by 
trial with a pair of dividers. It very often happens, how- 
ever, that the gear is bo large as to make this method im- 
practicable because only a portion of the gear showing a 
few teeth will be drawn. It thus becomes necessary to have 
some method of accurately laying oft the circular pitch upon 
the pitch circle when only a portion of the circle Is drawn. 
From Fig. 4 It Is evident that If we set our dividers to the 
circular pitch and attempt to step off the spaces, what we 
shall actually be stepping oft will be chorda Instead of circular 
arcs, and the resulting arcs will be greater than the 
circular pitch. In very large gears this error is very small, 
but in ordinary gears It is quite appreciable, and the di- 
viders Bhoald be set to the chord pitch. Table I. tiaa I>een 
computed to enable the chord pitch to be easily determined, 
oa the pitch diameter multiplied by the constant k opposite 
the number of teeth In the gear equals the chord pitch. 

AOMIIDUJIOBfOTlL 
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Molded or rough-cast gears are usually designed by circular 
pltch, but cut gears are designed by what is known as diametral 
pitch. Since the number of teeth bears a fixed relation to 
the pitch circumference, and the pitch diameter bears a fixed 
relation to the pitch circumference, it follows that the num- 
ber of teeth bears a fixed relation to the pitch diameter. This 
being so we may divide the pitch diameter expressed tn laches 
by the number of teeth, and the result will be what Is termed 
the diametral pitch. It Is also evident that if the number 
of teeth bears a fixed relation to the pitch circumference and 
pitch diameter, the circular pitch and diametral pitch must 
have some fixed relation to each other. These dlCFerent rela- 
tions are most conveniently gives for use as follows: 

Circular pitch = p. Diametral pitch = P. 

pn 



d = 



P = 



n 

d It 

n 
dn 



D = d + Ofip 



n 
d = — 

P 

n 
P = — 

d 

11 =Pd 

n + 2 
D = 



8 a* 2 3P 

Relation of circular and diametral pitch. 

pP=^ p=- P=- 

P p 

NT = 8.1416, 

p = Circular pitch, 

i>=: diametral pitch, 

d = pitch diameter, 

<f,^ pitch diameter of mating gear, 

D = outside diameter, 

n = number of teeth, 

V=: number of teeth in a pair of gears = sum of the teeth 
in each gear, 

C = the distance between centers of shafts. 

When designing cut gears it is not neceaaary to lay oui 
the form of the teeth, aa these are formed by the gearKnitUiic 
machine, and It is only necessary tor the designer to oUcolate 
the pitch diameters that will give the required ratios and thee 
to find the outside diameter of the blank from which the gear 
is to be cut. I>N>r such gears diametral pitch Is a great con- 
venience, as the relations of pitch, diameter and number of 

teeth are so simple. 

« • • 

MECHANICAL NOVELTIES. 

F. W. Harris, Pittsburg, Pa., sends a description of what ts 
known among shop men as a "pick up" trolley. In other 
words. It is an electric trolley wheel that never allpB oIL It 
is, however, suitable only tor straight runs. 

Fig. 1 shows the trolley wheel and Its attachment to tbe 
moving crane. Fig. 2 shows the support for the trolley wire. 





vie. 1. Us. a. 

Normally the trolley wire rests In the support as at z, Fig- 
2, but as the crane comes along the wire is lifted by the whirf.- 
to the position y. Fig. 1. As the crane passes the wire Uf^ 
falls Into its supports. The knobs b b are of mica, that l^' 
Bulatlng the supports and trolley fork from the memben l^ 
which they are attached. 

METHOD OF LUBRICATINO WAGON AXLSS. 
The time-honored way of oiling wagon axles Is to.reoxn'' 
the axle nut and the wheel, and thus expose the axle to ^ 
oiled. On heavy vehicles this necessitates the use of wifoa 
Jacks, so lubricating must be done where a wagon Jack '■ 
available. Hundreds of wagon Jacks have bean patented, oi 
thousands of them sold. A new scheme knocks the wifM 
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Jack into a "cocked tiat," so far as oiling is eoneemad. ** 
it makes It unnecessary and requires only a traction ol 1^ 
time. No tools are required except the "sqalrtgan" torl^ 
oil. The spindles are made with a ^-Inch hole throng t^ 
center to where the radial holes are drilled to dlstrlbat* ^ 
oil. The opening in the end of the axle li covered liT ^ 
spring cap. The sketch tells the rest ot the story. 
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THB APPLICATION OF MOTOB8 TO BOBINO U1LL8. 
A- I. IIK LERtlW. 

A great deal of wbat haii been said about lathes Is also 
APpUtsble to boiitiB mllle; for a borlag mill Is MgentLally n 
Satlio, Kt on cad. The muin differences In tho two gIbmch of 
waehliiei ar« more structural thao functtonai. Tbrre are. 
B30ir€rer, certain points tn which the boring idUI dlOere from 
-K-be lathe. maklnK U nec«ssanr to trrat this machine by Itself. 




Tim- 1' rwi7-oB* lo»b Bwlnc Mill witb Burnt.* BIvMrta Dtlva. 

In the first plac«, while a Jathn of moderate size la itrtven 
cither directly by the belt or olee by back Kcnrii, tlic borlhg 
still Is always driven by a b«lt in connection with some gear- 
ing; that if. thera 1* always some ot the gearing left In tho 
txjTlng mill, though the back Eeairs moj bo dlaconoected. 
This, ot eoarse. makes the drtw more powcrfal; but, at the 
same time, docs not allow such blgfa tabic speods. The 
iLlsher spMds on the lathe are used for filing and poUsblog. 
«Qd these Qperallons are out of pUce- on a boring mil). It 
XoHows that the ranse of speedB ncded 
tax a boring mill is governed by the raoKc 
^t dlamoters to be turned or bored, and 
14 the different cutting speeds. neccMary 
tut different matsrloJs. Take, for In- 
otsnce. a 7^lncb boring mill; the largest 
dimeter to be turned up 1». of cour»e. 72 

iscliaa, and the smnlleet diameter to be 

boted Is not likely to In; le<» iban 3 Inches. 

This glTCfl a range of table speeds of 24 

Ul. Add to this tbc extreciio Tariations 

U hardnesa of work, wtiicb may some- 

tlBes call tor a culttng epoed of 15 feet. 

aad then aguin of 35 feel, and tbe total 

26 

nngn of spoftd becomes 24 X — =40. ThfB 

U 

li really more than Is necesaary, for It la 

ncn ilkely that so smnll a bole aa a S-inch 

CD« Ebould be borpd with a cutting speed 

ot H Cevt per mluule. As contrast, take 

iha 72-lnch lathe, with worm dnve. IUub- 

tmed la tbe previous article. BMld^e 

ttqalriag the same range of speeds as thu 

(foot boring mill. It also required a flllDe 

m pollshltig npeed, for which purpose 

the faceplate ran 60 n. P. M. In order to "•■*■ ''•''' 

htTe a cutting speed of 15 feet per minute, on a diameter of 

'! Inches, the faccplntc had to run -S R, P. M. Thla kItcs a 

tugs of Speeds of 75 to 1; and It IH not difficult to see that 

«Kli an extremely wide range of speeds places serious dlfll- 

tnlHea tn the way of the destgner. If he wants to aroid btgh 
Vsdt of the various shafts. In the above-mentioned 72-Inch 
l«tli*, a worm and worm wheel wore parts of the drlrlng 
Rsr. vblch was done bo as (o get great power with few run- 



clsg gears, and eonBe<)ueotly. noiseless action. An elaborate 
ayatem of clutcbea. levers, etc.. bad to be placed in tb« h«ad- 
Mtock, to enable the operator to quickly Changs from low to 
high speeds, and viae ttria, and to disengage all gears except 
those actually at work, when running at high speed. Such 
elaborate mechanisms can genorttlly be avoided In boring 
mills. lor tbe reasons stated above. 

rig. I shows a 51-lnch Nllea mill, with direct electric drive. 
In this case the motor was worked on the multiple voltage 
plan, and Its lange of speeds was fully as large as the range 
obtainod by tbe ordinary driving cone. Afl that was oeces- 
aary. therefore, was to substitute a sleeve tor the drlvlog cone, 
key a gear to this sleeve, and drive this gear by means of a 
plrlon on the motor shaft. As in Ihft flrdlnary construction, 
the cone can be locked to tbc main driving gear, by means of 
the Btop block: and as tbe cone was missing here, it became 
neceesary to also key a carrier plate to the sleeve, which car- 
rier plate was provided with notches Intended for tbe aamc 
function OS the notches tn tho ordinary cone. The elevating 
of the croos rail U generally accompllBbed by a belt, running 
from a pulley on tbe counlershaCt to a pulley on the top brace 
ot tb* machUie. In this case, the same roiult was obtained 
by placing a pulley on the aforementioned sleeve, and belting 
op to the top brace. This pulley, of course, has as many dif- 
ferent speeds aa the motor; but It Is so easy to control the 
motor speed by elmjily turniug a handle, that the operator la 
alwaja able to get the speed best adapted for elevating. The 
drive shown her« la of extreme simplicity, and Is. I am sorry 
to say, rather exceptional. 

Ffg, 2 shows a partly completed ID-foot boring mill. This 
mill was also driven by a variable speed motor, but the range 
of speeds of tbe motor was not quite bo large as tbe range of 
speeds obtained by shlCllng the belt on the driving cone of 
such machines. For Ibis reason, two gears were keyed to the 
sleeve, which takes the place of the cone. These gears w«ra 
made to slide In tbe sleeve, and could be brought tn meah with 
two plolooa keyed to au extension of tho motor shaft. Tbls 
eitenaloa was coupled to the motor shaft proper, and the 
coupling was 80 arraoged as to serve at the same Umo as 
elevating pulley. Instead of ualUK two sIldlnK gears, two sets 
of back gears might hnvr tir(>n used. The ip^fom why some- 




foal BOrlnfl Km. paitlr oompUtM. Orlvaii fry VkflkBl-i Seavd Uoter. 

times one, and sometimes the other Is dene, are constdera~ 
tlons which lie encircly outside the machine. For Instance, 
may be that tho boring mill Is sold when It la partly flnlshed, 
and that tbe purchaser requires that tbe machine be electrto- 
alty driven. In which care It Is loo late to put a lecond set 
of back gears on the machine. 

It may not be amiss to show by an example how this 
second set of bark gears Is figured. Suppose tt^« UM&^vckVt. 
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xou want to obtain la 48 to 1; and cupp«i;e furthor, that tli« 
laatar baa a range only of 3 lo 1 ; tli«u the question »rl8ea. 
What back-gear rulloc Eball be used? la order to make all 
tba tpMdt uxtnl. It ia noccisnrr to bavc tben3 climb up vtth 
pnctlcally even sradatloitsr. It la not alisoluiely necessary 
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tbat all tbe Bpeeds should be la geonetricat progrwion, DOt- 
wlthstandltig thm this gpomotrkal prORreaalon la advertlMd 
as one of tbe most beautiful features of every lathe ever built. 
I know I will be conaldered a heretic Cor saying this: but I 
rttJly and honestly cannot ««« the good'tbo geometrical pro- 
gression doee. If I bad a S-foot boring inlll, with a total speed 
range of 40 to 1. and with only alx Kpeeds. 1 am sure I vould 
not want tbese speeds ia goomet- 
rlcat progremlon. To more clear- 
ly show my reaeosB, we vlU as- 
sume tbat the lowest spetd of 
(hla boring mill laono revolution 
in 72 iteconda; wbicb gives & cul- 
ling apeed of nearly 16 feet per 
minute. Tbe next speed of the 
geometrical progression ta about 
2.L tlmea faster, and therefore 
correaponda to tbe proper sp^ed 
for a diameter of 34'lnchQB. Now 
soppoae I bad to turn up a steel 
plate, or rather ring, 72 Inches 
onUIde diameter and. say, 36 
Ittcbes Inside diameter. 1 dare 
col cut at a higher apeed than It! 
feet per minute. If I use a I>32- 
liieb teed. It will take m« 11^ 
hours to take one cut over thts 
plate, because I cannot use any 
but the lowest apeed of tbe bor 
Ing mill. Now. what I would do 
In arranging the speeds of the 
boring mill would be tbla: 1 
would buDcb several of tbe lower 
speeds together, eo as to gee the 
beneflt of the variable specda on 
tbe larger dlamet«rs. Of coursu 
I would not get quite as many 
variatloBS of spaed on the smaller 
diametsra aa one mtgbt have, 

but then a Job on a small diameter never coosumeamuch time; 
and therefore U does not cuiiise sucb a wnsto of time If on^ 
has to use a speed which Is not quite high enough. It acema 
to me that some common sense In the arraDgsment of (he 



speeds of a machine la at least as good as a geometrical pro- 
gression. 

To come back to our second back-gear ratio: Starting wli 
the highest speed, tbat Is without any back gears In at all. 
we may call that speed 13; and we mil have to come do 
gradually to a speed which w« 
call 1. In the first place, we go d 
by slowing the motor down. When ths 
motor has reached Its lowest speed. 
Che speed of the bonng mill will b* 
48/3=18. If we U30 the low speed of 
the motor, and throw tbe slow back 
Rear In, Ihe spood of the boring mill 
must he 1: tlierefora, using the same 
gearing, with the high speed of ths 
motoi', the speed of the boring mill 
will be S; and we must now find s 
second set of hack geartog, which will 
give apeeds between 1< and 3. This 
back gear ratio might be any aumhsr. 
wliieh, divided Into IS, wl|] glv^ a 
apeed lower than 16. It might be 3 1-1. 
3Vi. etc.; ODd by b couple of trials, we 
dnd that n second back gear ratio of 
4 to 1 makes pretty nearly au Cfjtial 
grsdalloo of speeds. Tbe reault wiu 
be aa follows: 

No back gear speeda 48 to It. 

Fast back gear speeda IX to 11 

Slow book gear 3 tol. ^ 

The use of two pinions on tbe 
motor shaft, and two sliding gears 
on the driving gear alaare. will 
give a almilar rwult, thoo^ sotae- 
what dllfereot numerically. Suppose the back gear were 
out, and the largest of the two motor pinions engaged: 
then we would get the highest speed of the drlvlflg 
shaft. Let us call this apcod uguln 4S. Going down tbe rangs 
of motor speeds, we shall come lo a speed which we wtll call 
U, Now, using tbe BmaJI motor plntoo and ihe higbest nulor 



sp«ed, and still without back gear, we would come to a 
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which we will call 12. in order to do so. the motor pt 
and their sliding gears must b« bo proportioned that th< 
will sire B speed four timea greater than the other. Qoltf 
down the motor speeds again, we now come to a speed wUeb 
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TURRET LATHE FIXTURE. 



A HANDY ATTAOHMXNT FOB FOBUINQ IBBBtOULAB 

PIBCB8. 

Joseph V, Woodworth. 

Ths turret lathe fixture shown in the accompanying en- 

gravlDgs iB for forming pieces of Irregular outline from the 
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PlK. 1. Front Mid Back VMwa of SpaoW Tomt Lktli* tiztni*. 

bar. It Is adapted for work having con'Blderable stock to be 
removed and will duplicate the pieces very accurately and 
leave the finished surfaces smooth and free from tool marks. 
As It Is always ready for use and can be fastened In place 
on the turret lathe and set for the results desired In short 
order. It should find a place In all shops where the value of 
the turret lathe is appreciated. 

IB Fig. 1 are front and back views of the fixture com- 
plete, while Fig. 2 is a Bide view, as the fixture appears when 
bolted to the back of a turret lathe cross slide. The latter 
view also shows the manner In which the cutting tool Is 
presented to the work. 

The fixture proper consists of two main parts of cast Iron — 
the round base J and the body casting /, constructed to 
swivel on It. The front G of the body casting Is dovetailed 
and has a gib ff for the steel slide (7. The ribs 2J N act as 
strengthening ribs for the front and also as bearings for the 
pinion and lever stud O. The steel slide rack £1 is fastened 
wltblQ a shallow channel in the back ot slide C and an oblong 
opening R allows the rack to project through the front O 
and mesh with pinion Q. This sllows elide O to be moved 
up or down by the lever at the side. The pinion stud Is ot 
tool steel and has a large head at one end and Is reduced and 
threaded on the other for the lever and fastening nut P. The 
lever and pinion are keyed to the stud. 

The front or face of the steel slide C Is finished on an In^ 
dine at approximately the angle that would be adopted for 
the front clearance of a lathe tool. This Is done so as to 
avoid having to give this clearance to the cutting tool, 
which Is fastened to the face of the slide, and requires clear- 
ance on the bottom only. The cutting tool, as shown in tbe 
side and front views, Is located within a shallow channel Id 
the face of the steel slide C, at Z>. and is held by means of 
the large cap screw F. The cutting edge of the tool is sheared 
oft at an angle as shown in the front view, from A to B, so 
that it will remove the metal from the work progressively. 

The circular portions of the two main castings, Fig. 2, are 
BO constructed that the body of the tool can be swlveled, 
there being graduations at 17 )7 to enable It to be set accu- 
rately at the desired angle with the work. The base / is 



provided with a tongue L. which fiU nicely In tbe slot for 
the tool post in tbe turret lathe cross slide. The main casting 
/ is hollow In the center to allow a central hub of the base 
to project up through It The bolt K, by which tbe base is 
secured to tbe cross slldo, passes up through this hub and 
thus it is not necessary to loosen tbe base when awlvellng 
the body casting or tool head. To set the tool head the 

two nuts T r of ihe base studs 
are loosened, and the head set 
by the graduations to the angle 
desired. Tbe nuts are then tight- 
ened, and the head Is rigidly 
held In position. The manner In 
which the two castings are fin- 
ished so as to locate true with 
each otber and swivel. Is shown 
at y y in Fig. 2. 

As a practical llIuBtratlon of 
the manner In which the fixture 
is used, there is Ehown In Fig. 3 
a plan view of it as located and 
fastened to the latbe cross slide, 
with the cutting tool in position 
for finishing from bar stock the 
taper end of a mild steel tool 
post. For this work a tallstock. 
equipped with center, replaces 
the turret usually employed and 
supports the end of the piece be- 
ing formed and also acts as a 
gage for length. 

In machining the part showo 
In Fig. 3. tbe stock is fed out 
tbe required distance, and the 
spring cbuck Jammed. The tall 
center, which Is very hard, ea- 
ters the bar far enough to sup- 
port It Tbe handle ot the fixture is then grasped bt the 
operator and pulled downward until the lowest point of tbe 
cutting tool at A. is somewhat near the center ot the revolving 
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stock. The cross slide of tbe lathe is then ted forward and 
the tool commences to cut until the slide stops against the atop 
screw, and the edge ot the tool has removed considerable 
stock. The slide is now held securely against the stop Bcrev. 



A NOVBL TOOL FOR UtLLINO KBTWAT&. DSaiOHBD FOB 
USB IN THE DBILL PRBS9. 

Th(! subject of the llluetratloaB. Pigs. 1. 2 and S. Is a key- 
seating tool lor islUl&s k97<«»tt to gear* or piillej-i. It 
Is dwigneil to be UMil In tlie drill presa, the fixture or bolder 
«Brt7lag the mUUng cutler belog supported and the cutt<>r 
rocated and fed throusli the work by the drill press iplDilIe. 
Id Fig. 1 Is a g9anrnl view of the tool with the parts as- 
Mmbled. Tb« cutter Is carried b7 thft cyllodrica! boldor T 
and iH driven by the spindle 8, which U held In a chuck on 



tho kejnvajr would tw nulled ^ Inch d«*p and of a width 
equal to the width of the cutter. In keyeeallug the foftr* 
for the countershafta, however, the boles are eo large th»t 
a bushing must b« ueed for guiding the tool and thta ta 
ahovm at B Id Fig. 1. The hole through which the her- 
EeailDg tool la to pass Is located eccentrically and breaks 
through the outer edge of the buthlng, mA.klDg a alot tbroosli 
which ihe cutter can project as U Is fed through the tniah- 
Ing and mills the kej'ws]^ In Che gear. 

tn Fig. 3 are eketcbce of all the parts of the tool In detail 
and th«r are eo clearly represented thnt further deaeilp- 
liOD is scar<ely necceeary. la (act the sketches tell tb« Bt««7 
more accurately and completely (baa vould be ponlble bri 
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the drill press Bplnille, or may he made taper to fit tfae Morse 
taper socket la the end of the drill press spindle, or a collet 
for the same. The method of driving the cutter Is novel. 
In the lower end of the spiudle S are Inserted six hardened 
pins, shown at P In Fig. 2. which project slightly from the 
wd of the apindte and h«7o rounded ends. Tbeso pins fill 
tbe olDce of gear teeth and mesh with the backs of the 
teeth of the milling cutter, the cutter being driven by direct 
contact with these pins. Tbe handle U Is (or the i>urpoae 
of preventing the rotation of the bolder r when grasped 
by the hand or made to bear agalnet &ome atatlenatr object. 
This tool was designed by Mr, W, L, Schellenbacb, of the 
National Machine Tool Co., Cincinnati. O.. and is used for 
kvyseatlng the gears for tbe variable-speed countershaft 



any worded description. The spindle has on annular groove 
at &, Ftg. 2. and the bolder bos a slot cut to correspond, for 
the tnienlon of n key, shown In the ond view at tbs latt la 
Fig. S, and which extends into the groors In the spindle aad 
prevents end motion ot tbe latter. The key Is driven rangly 
into place and Is retained by friction. It will be observed that 
the direction of rotation of the cutter is such that tbe cut- 
ting edges advance In the same direction as tbe toed; tbat 
is. the cut Is with the fvcd. To prevent chattering and to 
break up the chips every other tooth of the cutter Is Krooved 
at the center and tbe Intervening ones are cut away sllgbi- 
ly at their outer edges, One tooth therefore cuts at Its center, 
tbe next one at its odgee. and so on. Tbe cutter does not 
rotate directly on tbe cutter pin. but instead a bushlns. lo&f*r 



I 





ifactured by (bis company, to which reference was made 
In the last number of the papar In connection with » deacrip- 
Uoo of a set of turret tools for mnchinlog the gear btnnkc 
Thwe gears have hol^s through thn hubs 3^ Inctaea in diam- 
eter, which Is uiiuBually large for the sixes oC gears used. 
The diameter of holder T, Fig. I. la IH Inches and the cutter 
Is so located that it projects Vi loeh beyond the outer cylind- 
rical surface ot the holder. If the tool were used for key- 
seating a gear havlnj; a l^-lneh hole, therefore, it would 
be attached lo the drill spindle, tbe drill press started and 
the tool fed through the hole In tbe gaar wheal by advancing 
the drill pre«s spindle either by hand or power. As the 
iMdr of the bolder T would Just fill tba hole In the gear. 



a&vwUiC SpliMll* aa^ Kaa4l« K*iD«v*a. 

than tbe width of the cutter. Is torc«d Into tbe bole In tbe 
cutter and turns on the pin. Tills glvos a good baajlng tor the 
cutter and prevents the I&lter from wabhllDg when rotating- 
Tbe lengtb ot the bushing Is eQual to the width of tbe slot tn 
tbe bolder In which the cutler is located. At one end of tbi 
buublng la a shoulder and at the other a washer, ot such thick- 
nesa that the cutter Is centered on the bushing, and It mMt 
rotate exactly In the center of the slot In the holder. 

This keyseatlng tool la not only a novelty, bat It Is elB- 
dent and convenient. The pins which drive th« euCtsr 
do not vreer excessively, as might be expected, and ar« so 
easily made thnt It would not be a serious objection If tbey^ 
had to be occasionally renewed. 
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MABOONI'S ACHIEVEMENT. 



HIS INVENTION MA7 POB8IBLT BB THE QBEATEST OF 
THE PRESENT OBNBBATION. 

Ttafl daily and technical press hare already recorded tbe 
feat claimed by Marcool, tbe InventoT of the wlrelesB tele- 
smph, of recelTing messageB from acrosB tbe Atlantic by 
means of this system. While bis experiments over so great 
a dUtacce are as yet Tery Incomplete, those of the electrical 
professiOQ who are best acquainted with Marconi and are 
in a position to Judge most correctly as to the value of hie 
aecompllshments, believe tbe signaling from Comwali, Bug- 
land, to Newfoundland to bare been successfully accomp- 
IMied. On January 13tb Marconi was the guest of honor at 
the annual dinner of the American Institute of Electrical 
Engineers, New York City, and many dlatlngulshed electrical 
engineers were present to welcome blm and to hear his 
story of tbe development of wireless telegraphy. It Is an 
interesting fact that 25 years ago the electrical engineers 
had aa their guest of honor Cyrus W. Field, who did more 



He mentioned the names of Clark, Maxwell, Lord Kelvin. 
Professor Henry and Professor Hertz, to whom he felt deeply 
Indebted and added that, as the meesage received at St. Johns 
waa heard through a telephone receiver, the name of Alex- 
ander Graham Bell should also be Included. 

The following extract from an article In the Electrical 
World and Engineer gives several Interesting particulars 
regarding Marconi's latest achievement: 

"The readers of Sunday newspapers were treated with a sen- 
sation of the first order a few weeks ago by the announcement 
that Harconi bad received during the previous week several 
signals at SL Johns, Newfoundland, transmitted from Corn- 
wall, England. It now appears that before leaving England 
Marconi bad made plans for accomplishing this result, though 
It was glv^i out that his object In coming to Newfoundland 
was to establish a station for communication with ships at 
sea. 

"Tbe distance between the Cornwall station at Poldbu, Corn- 
wall, from which the signals were sent, and that at Signal 
Hill, Newfoundland, where they were received, is about 2,100 
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than any other roan toward laying the first Atlantic cable, 
and that the father of the recently-elected Mayor of New 
Tork City was toastmaster at tbe dinner In honor of Mr. 
Field. Marconi stated that there are now over TO ships 
carrying installations for wireless telegraphy. Of these 37 
are In tbe British Navy, 12 in the Italian navy and the re- 
mainder on the large liners such as the ships of tbe Cunard 
line. There are also over 20 stations In operation on land 
in Qreat Britain. It was explained that through experiments 
and Improvements which have been made It Is now possible 
to arrange the apparatus so that messages wilt be read only 
when the receiver and transmitter are attuned, it being im- 
pOMlble for apparatus not adjusted to intercept messages. 

This perfected system Is not at present In use on shipboard, 
aa It has been deemed necessary that each ship should be 
equipped with apparatus permitting the operators to read a 
meaaage sent from any other ship. 

Harconi Is modest in his bearing and says frankly that 
he baa built very largely on the work of other investigators. 



land miles. The signals consisted In repetitions of three 
dots, corresponding to the letter "S" in the Morse code, and 
were audible in a delicate telephone connected with the re- 
ceiving apparatus. 

As previously stated, before leaving England Marconi had 
arranged with tbe electrician In charge of the Comwali sta- 
tion, to begin sending signals dally after a certain date, which 
Marconi would cable him upon perfecting bla arrangements 
at St. Johns. Signal Hill, at the entrance to tbe harbor, was 
selected aa an experimenting station, and his equipment was 
Installed there. On Dec. 9 he cabled the Poldbu station to 
begin sending signals at 3 P. M. dally, and to continue them 
until 6 P. M., these hours being, respectively, 11.30 A. M. to 
2.30 P. M., St. Johns time. During these hours Wednesday 
Marconi elevated a kite with an aerial wire. He remained 
at the recorder attached to the receiving apparatus, and, to 
his profound satisfaction, signals were received by him at In- 
tervals, according to the programme arranged previously 
with tbe operator at Poldbu. These signals, as stated. *sftSis^%, 
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conalBted of repeating at Inteirals the letter "S," whicb la 
made by three dots, or quick strokes. This algnal was re- 
peated BO frequently, and according to the detailed plan ar- 
ranged to provide safeguards agidnst possibility ol a mistake, 
that Uarconl was saUsfied that It was a genuine transmission 
from England. Again on Thursday, during the same boura, 
tbe kite vas elevated and the same signals -were renewed. 

"Though satisfied of the genuineness of the signals and that 
he baa succeeded In bis attempta to establish communlcaUon 
across the Atlantic without the use of wires, Marconi wlsbes 
It und«rstood that the system Is yet only in an embryonic 
stage. The poaslbltlty of Its ultimate development is, how- 
ever, demonstrated by the success of the present ezperiments 
with Incomplete and Imperfect apparatus, as the signals can 
only be received by the most sensitively adjusted apparatus, 
working under great dlfflcultlea, owing to the conditions pre- 
vailing at St. Johns. 

"An unexpected development following the announcement 
of Marconi's success was a warning from the Anglo- American 
Telegraph Company that If he persists Is bis work in New- 
foundland an injunction will be eerved. In a letter served on 
Marconi on Sunday the solicitors of the cable company gave 
notice on behalf of the company that the sole and exclusive 
rights to construct or operate any aystem or means by which 
telegraphic communication is obtained from any places In 
tbe colony, or within the Jurisdiction of the government of 
the colony, to places outside of the colony, are owned by It; 
consequently they notified him that the work In which he is 
engaged is In direct violation of the rights and privileges 
granted to tbe company by Its charter from tbe government. 

"Ur. Marconi disclaims any intention of Infringing upon 
tbe rights of the Anglo-American Telegraph Company. He 
states that be was aware that it bas a monopoly there for 
two years to come, bot thought that it was simply an ordinary 
commercial monopoly, by which no other company could 
enter Into competition, and that be had no Intention of com- 
peting in the ordinary business s«iBe until their charter had 
expired. 

"Dr. Pupln la quoted as saying that be fully believes that 
Marconi succeeded In signaling between the coaats of New- 
foundland and Cornwall, England, by bla system of wireless 
telegrapby. He states: 'According to the newspaper reports 
I have read the signals were very faint, but that bas little 
to do with it. The dlatance, which Is about 1,800 sea miles 
between these two points, was overcome, and further develop- 
ment of the sending instruments la all that is required. 

" 'One point which Is of great value and Interest to the 
scientific world is that Marconi has proved conclusively that 
the curvature of tbe earth Is no obstacle to the system of 
wlreleaa telegraphy. Some were inclined to think that the 
curvature limited the system. 

" 'All Marconi's elforta of late have been directed toward 
perfecting and making his sending apparatus more powerful 
and giving a greater height to the sending end. It still re- 
mains to be proved however, that heavy hanks of fog, low 
hanging clouda and heavy showers along and In the path of 
the transmitted electric wave will not entirely obstruct Its 
progress. The presumption generally is that they vrtll, as 
experiments thus far have proved them so. Atmospheric 
conditions have also much to do with and strongly altect 

tbe electric wave.' " 

• • • 

A SHORT TALK ON WBENCHES. 

Along with an apprentice's "Initiation" by the "gang" Into 
the mysteries of the average machine shop are his lessons 
In the use of ordinary shop tools. There are, he often learns 
to bla mortification, many wrong ways of using almost any 
tool, and usually only one right way. The apprentice's shop 
education consists largely of learning the right way. Even In 
tbe use of the often abused but Indispensable monkey-wrench 
(not the "left-handed" kind) there Is a right way and a 
wrong way to apply It to a nut, as every machinist knows. If 
he does not know it, his shop education bas been sadly neg- 
lected. 

A monkey-wrench applied to a nut In one way will stand 
a heavy strain without damage; applied in the opposite way 
and a much less strain may spring the Jawa and ruin the tool. 



The right way to apply a monkey-wrench to tighten a rig 
band nut or screw is shown In Pig. 1; the wrong way 
loosen a right-hand nut la shown In Fig. 2. Tbe wrench i 
piled as shown In Pig. I, with the force applied in the dir 
tion of tbe arrow, naturally rests against tbe nut at A. Wh 
tbe comer of the nut rests against the bar of the wrench 
A tbs leverage of tbe sides of the nut to spring tbe Jaws 
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and C apart Is tbe least possible with that size of nuL It 
quite plain that If the Jaws are closed on a nut with the i 
In the position Indicated by tbe dotted lines. Fig. 1, tbe lev 
age of the nut to spring the Jaws apart Is greatly Increai 
over that In the other position. 

When the pressure Is applied as Indicated by th« arrow 
Fig. 2 the tendency Is for the bar of the wrench to reco 
from the comer of tbe nut (or side. If It be square) and 
thus increase tbe leverage tending to spring tbe Jaws apt 
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As the Jaws spring the nut slips further out between tbei 
and soon reaches such an angular position relative to U 
Jaws that a wrench of many times the strength of tbe oi 
In use would be required to atand tbe enormous stress, 
slx-slded or hexagon nut reaches such a position more quick 
than a square nut, and for this reason a monkey-wrench 
more easily sprang on a hexagon nut than on a square m 
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Bul»« for tbe Use of Monkey-wrenohes. 
1. — Don't, It ]roTi can And a non-adJUBtable steel wrench that 
flta the nut and can use It. 

2. — It you must use a monlcey-wreuch apply It so that the 
nut or screw will be on the side of the bar toward which tbe 
Handle Is to be turned. , 

3. — Always adjust tbe Jaws on a nut as tightly as possible 
-when first starting It, and be sure that the Jaws go on as tar 
0B possible. 

4. — A monkey-wrench Is not a hammer; don't use it as such. 

Drop-forged nou-adjustable steel wrenches are now made 

In all onUoary nut and screw head slies and In a great 

-variety of styles. Flga 3 and 4 show two models which are 

Adapted to use in close quarters. With either style ot wrench 

a hexagon nut mi^ be turned when the angular distance 

tbrough which the handle can be moved is only 30 degrees. 

Tbe wrench shown in Fig. 4 may not, for the same dimensions, 

be so strong as Fig. 3 tor the direction ot stress indicated 

by tbe arrow, but It Is stronger when both are under stress 

in the opposite direction. Therefore, since both are llbely to 

be used in both directions, the model illustrated In Fig. 4 Is 

preferable to that shown in Fig. 3. It is also more conTsnlent 

to use. 

The simplest form ot wrench for square nuts is that in- 
dicated in Fig. S. It iB often employed o& large heavy nuts, 
ae It is easily and cheaply made and is much lighter for tbe 
same strength than an ordinary open Jaw wrench. It must, 
however, be always used with the turning force applied in 
the direction of the arrow. In the opposite direction the jaw 
A iB very weak to resist being sprung open by the nut. If 
almtys uaed In the proper manner the Jaw A might Just as 
well be shortened to, say. tbe length indicated by the dotted 
liDGB without in any way injuring it so tar as Its strength Is 
cooeemed. It is thus made somewhat lighter and cannot 
be used In tbe wrong way. 

• • • 

A SIOB-HILL SCALE. 
W. H. Sargent. 

The accompanying drawings lllUBtrate one of tbe peculiar 
conditions which are continually being presented to the Falr- 
banka Scale Co. In adapting their railroad track scales to 
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Flc. 1. •o*J> tor Walghlnc Okrs on »o iBotlaad Tr»ok. 

tbe demands of present-day business. This particular scale is 
^x^itti in a mine, and the grade Is bo steep that no locomotive 
*^ run over It; the load is, therefore, drawn up the incline 
^ a rope attached to a hoisting engine. Now it Is evident 
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that under these conditions the entire load of the car does 
sot come upon the scale, but that a certain portion ot It Is 
borne by the rope and that the process of weighing, if per- 
formed In tbe usual manner, will be In error by Just this 
amount. It Is possible, however, to so construct the scale that 
one-half or two-thirds or any other definite portion of a ton 
may be made to appear as a full ton; hence if we can only de- 
termine what proportion of the load Is borne by the scale 
the mechanism may be made to indicate the entire load. This 
may be performed graphically by laying out a diagram in 
which lines represent loads and which then may be meas- 
ured Instead of weighed. In Fig. 2 Is shown In full lines a 
triangle ABC repre- 
senting the scale with 
the track A C at an an- 
gle of 37 degrees. Now 
from any point D on the 
line A C draw a line D E 
perpendicular to the 
base and 16 inches long. 
This 16 inches repre- 
sents 16,000 pounds — the 
full load ot the car — at 
a scale ot 1,000 pounds 
to an inch. But this 
load is partly borne by 
the rope, pulling In the 
direction C A. From tbe 
point E, then draw a 
line E F parallel with 
A, which will repre- 
sent this load. These 
two motions — the down- 
ward tendency of the 
car and the pull on the 
rope — exert an interme- 
diate pressure against 
the rail which would be 
represented by a Hue 
drawn from D at right 
angles to the rail c A 
and continued until It 
cuts J9 F at ^. This we 

find to measure 12,788 Inches, representing 12,78S pounds, and 
by scaling the line E F ve find the toad on the rope to be 9,629 
pounds. Pulling on the rope also exerts a horizontal motion 
in the direction G F which Is Indicated as 7,690 pounds. We 
have now resolved the original load into several components 
and have determined the push and pull of each. There yet 
remains the question which we set out to solve, namely, what 
part of this load ot 16,000 pounds is borne by Ibe scale itself, 
and we will find an answer by seating the Hoe D O, which 
Indicates 10,207 pounds. 

It the scale is therefore constructed and sealed so that 
10,207 pouDde on tbe platform will Indicate 16,000 pounds on 
the beam. It is evident that all other weights will be In pro- 
portion and that the scale will weigh all loads correctly. 

• « • 

Combination machine toots are not often a success. In tbe 
machine shop ot the Harrlsburg Foundry and Machine Works 
there Is a boring mill with a slotting attachment for cutting 
kcywaya in flywheels and pulleys. The attachment Is not 
used, however, as It Is not considered profitable. Instead a 
Colburn keyeeater is mounted convenient to this boring mill 
and to another, and is used for cutting the keyways. Each 
boring mill operator not only tends his machine, but also 
attends to the keyseater when It Is employed on tbe wheels 
he baa turned. For this added service both employees are 
paid a smdlt addition to their regular wages. Tbe keyseater 
Is not only much more rapid than tbe attachment to tbe 
boring mill, but Its use enables the full capacity ot tbe more 
expensive tools to be utilized every hour In the day, which 
is certainly the most economical principle In the operation of 

machine tools. 

• • * 

The coefQclent of expansion ot cement, as determined by 
recent tests, Is from .0000063 to .0000067. 
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RBDUOTION IN PIECE RATES. 

In tbe editorial In the December number ot Macrinest upon 
a Piecework Premium Syatem. tbe atatement wae made tbat 
witb any srstem of coet reduction It is generally assumed 
tbat tbe manufacturer will increase his proflts through the In- 
troduction of the system. To this a correspondent takes ex- 
ception, contending tbat In tbe long run It Is tbe customer, not 
tbe manufacturer, who gets the benefit of the cost reduction. 

He states tbat the tendency Is for the prices ot manufactured 
articles to decrease and that wltb imprOTements of the pro- 
cess of manufacture, more agreeable and convenient shop 
mrroundlngs, and increasing Bklll on tbe part of tbe employfis, 
the output per man will inevitably Increase from year to year. 
Taking these facts as a premise, be contends that there must 
be a corresponding decrease In tbe price paid per piece for 
work, although tbe earnings per day or week will be as much 
or more, owing to tbe Increased output; that no greater effort 
on tbe part of the workman will be required under the new 
conditions; and that this decrease must Inevitably occur what- 
ever system of wage payment Is In vogue — whether a man la 
working by tbe day, or at piecework, or by the premium sys- 
tem. He Illustrates these points clearly by diagrams drawn to 
Bbow tbe relations between profits and wages under the three 
systems of payment enumerated above. Tbese diagrams are 
reproduced in another column. 

It waa not our Intention to Imply tbat a cut in piece rates ne- 
cessarily means an Increase In profits solely to satisfy tbe 
manufacturer. Such, of course, might or might not be the 
case In individual Instances, but as a general proposition it is 
undoubtedly true that wages, profits and selling prices are all 
BO Intimately related that they form a triangular "merry-go- 
round," with sometimes one and sometimes another ahead, but 
on the whole all keeping along together. Belling prices and 
wages are governed by the laws of supply and demfand. They 
are both infiuenced by competition. The customer strives to 
purchase at a low figure and tbe manufacturer strives to keep 
down tbe cost of production (o meet the demands of the cus- 
tomer as well as to Becure bis own profits. 

We have no fault to find with the tendency to decrease the 
price paid per piece, because it Is the natural order of in- 
dustrial development tbat such should be tbe case. We do 
object, however, to tbe way In which snch reductions are some- 



times made. Automatic machinery and Improved appliances 
are legitimate causes for such reductions; but where a work- 
man, through extra etCort, diligence or study is able to In- 
crease tbe output. It Is not in the spirit of faimeas to imme- 
diately cut the rate. He should be able to earn more under 
such conditions than when working by the day, and tbe price 
set should be blgb enough and allowed to remain long enough 
to compensate him tor bis efforts. 

We believe tbat the piecework system offers tbe tempUUon 
to cut tbe rates unfairly where some other systems do not, 
and for this reason we suggested that it might be more equit- 
able to Incorporate wltb tbe piecework system some of the 
features of the premium plan of payment. Under the latter 
arrangement a man Is guaranteed his day rate and la paid 
over and above this a certain percentage of what he earoa it 
he produces more tban a stipulated amount of work in a 
given tlma By adopting a similar plan when paying for work 
by tbe piece, a frequent cut In rates — usually supposed to be 
Inseparable from the piecework system — would become un- 
necessary, because tbe matter would automatically adjust itself 
and both employer and employe would receive bis pre-d«er- 
mlned share of tbe earnings. 

• • • 

SECBETIVENE88 REaABDING UADUFACTUIt- 
ING METHODS. 

It is generally understood tbat moac manufacturlog esUb- 
llshments In European countries are not freely opened to 
outsiders, but, on tbe contrary, it Is dlfilcult for anyone not 
connected wltb a concern In some capacity to obtain admit- 
tance under any pretext. Tbfs policy is rigidly adhered to 
by tbe largest works, notably tbat of Krupp, at Essen. Ger- 
many, as well as tbe smaller ones. So when a Eiuropean 
shop is found which freely affords opportunity to inspect lu 
methods of manufacture It has departed from tha establisbed 
policy ot excluslveness which marks the great majority. 

Some years ago a leading manufacturing company of tbe 
United States establiBbed a branch factory in France tor 
making their products. Following their general policy as to 
shop hospitality all wbo were Interested In their products 
and manufacturing machines and methods were freely admit- 
ted to the works and special pains taken to show them Uia 
improved machinery and tbe special appliances developed and 
in use for reducing manufacturing expense. The amaxemsat 
ot most of the French engineers who were granted these tavon 
is said to have only been equaled by the appreciation ot to 
them, unexampled courtesy. They expressed their wonder u 
to the policy which made public that which would IWTe ben 
most sealously guarded In most French shops and regard«d 
as an asset which would be lost If divulged to the public. 

That tbe American company mentioned have not lost prw- 
tlge or business by not following a policy of secretlveom 
goes without saying, and If proof were needed it la only necst- 
sary to point to the volume ot business now transacted br 
them, which is many times that of the time when the Frradi 
factory was opened. The secret of their succesa must, then- 
fore, not lie in "keeping things dark," but undoubtedly i* 
their policy of progressiveness which does not permit of stand- 
ing still In the development of their product or of the lu- 
cblnery tor Its manufacture. It is said that this compuT 
and their allied interests spend annually not less than on*' 
halt million dollars In experiments and InvestlgaUon wort. 
Of course, the principal part they play in the developmsst of 
machine tools Is that of offering a ready market for any Bi- 
chine which increases productive capacity, and sucb should M 
tbe attitude of all manufacturers wbo are seriously Id the U- 
dustrlal race. 

A shop in which tbe policy and methods haTe crystalllMt 
into an unchanging form may t>e safely said to be unprosn*- 
sive, and unless their product Is of the nature ot a monopoir 
tbe chances are tbat it will soon be left behind by more vld*- 
awake and Industrious competitors. Secretlveneas as a Aop 
policy may have certain advantages, but it la doubtful it tbeT 
compensate for disadvantages thereby entailed which we n«ti 
not enumerate. It Is certain that such a policy cannot mitt 
up for progressiveness, and progresslvenera seems Impossllil* 
to any great extent when secretlveness Is the rule. 



NOTES AND COMMENT 

John G. SudlUr. gf the Spri&eflold Fouadry Co. and tb« 
ralrb&DKs Machine Too) Co., rlleil on January 6tti from a 
pistol shot InHlcteil by an 9mploy& wbom be had pr^vlonsly 
dlBcbar«e<l. At a v«ry early age Mr, Sadllcr was apprenticed 
Id th« sliopB at Ui« Cambria Iron Co. Later on he vaa ore- 
raaa (or several Ictrge (oundrloe la Ohio, and finally b«c«me a 
member of tb« SprioKfleld Faundry Co. 



H&rcelluft Hartloy. projildent of M. Hartley A Co., of tb« 
RcmlcstoQ Arms Co. and of t^evernl othor large Qrms eoRaged 
Id ih« manufacture of fire armK, died Buddeuly In New Yort, 
January 8th. Ur. Hartley was bora oad aduoftted la Naw Torlc, 
and while atlll quite youDg became iDtereited In Are arms. He 
Ihiu aequlred a koowledge which later was of freat aerriee 
lo the U. S. OoTcmmcDt, ae during the late war the Secretary 
of War sent blm to Europe to purchase arms for the Union 
anny. Mr. Hartley was a cD«n)tier ol many <lube, adentlllo 
and oOterwiiM), and was also intereatod In aumeroua charitable 
organltatlODE. 

The electric power pUnt nt Niagara Pallfi has been In opera- 
tion eight years. If It were to be built lo-day and the same 
tborough'golBS method used In lis design and coiistructlon 
were applied to-day, the eight years a( experience since that 
lime would not enable (he engineers to tmproTe the plant to 
affect the coat of power one dollar per kilowatt year. This ta 
the Judgment of Mr. L. B. StUlwell. expressed In a paper re- 
cently read before the American Institute of Electrical En- 
gloeera. No better tribute could possibly be paid In the wli- 
dom of employing the very best available enginoerlng talent 
In Important works InvoMng large expeDdlturea. As IndUB- 
trlol progrtBH brings greater and greater engineering problems 
In all branches of activity, tfale policy should be widely ex- 
tended. In such busy times the temptation to provide for 
the present Is very strong. A better policy is to look as far 
*a ponible into the future and secure the beet because It will 
last aod because it will be good while It lasu. There li little 
of the englncer'a work which does not last many years, 
wbethcr it Is an elfcirlrnl plant, a bridge, a tuanel, a locomo- 
tive or a shop. — jtmerlcan £nplneer. 

The work of (he engineerg in connection with the Niagara 
Folia plant appears to even better advantage wbeti It Is 
remembered how rapid has been the development of power 
plants and the use of electricity since the establishment of 
the station at Niagara Falls. Large dlrect-connei^ted units, 
with a maximum of 2,000 H. H., began to be used about 1692, 
but the Immense anlts of several thousands of horse power 
DOW running In New York City and elsewhere have come 
Into exlatence within three years. They are made possible 
mainly by the perfection of the slow-speed generator and 
th* Improvements In forged steel engine parts such as are 
produced at Bethlehem and elsewhere. At the Niagara Falls 
plant the engineers were enabled to use large units with 
the massive rotating fields of the generators throusb the 
facilities of the Bethlehem Steel Co.. which enabled them to 
forge Iromeiifee field rlngx capable of rotating at high speed 
with perfect safety. In the matter of distribution of power 
It should be remembered thet It is only about ten years ago 
tbat electrically-driven tools came Into ezlaleace. 



THE NORTH OKRUAN IJjOTD'8 ADT0MATICALLT-CL08- 
IHO BULSHKAD DOOB8. 

Recently ao exhibition was given by the North Oerman 
Lloyd Steamship Co. of a safety device that has been ap- 
plied to their new express sieamcr. the "Kronprinx Wtl- 
belm," In the way of a system of automatlcally-c losing bulk- 
bead doors, whereby all parts or sections of the hull of 
the ship may be Instantly isolated from one another In cose of 
colllBloa or other accident to the vessel. 

The htill of the "KronprlnE Wllhelm" Is diTlded below the 
water line into IT waterilgbt compartments, or bulkheads, and 
for case of access between these there are provided SI tight 
eloHne doors: It Is upon these doors that the safety of the i«s- 
»el after an accident depends, ae If the compartment adjacent 
to the Injured section of the hull may be perfectly shut otT 
from the remaining compartments the ship may proceed to 
port In safety. In the system applied by the North Oerman 
Lloyd, which Is known ns the Dorr system, the doors slide tn 
vertical ways, and ar« clowd automatically by hydraulic pr«s- 



mire controlled from an operating wheel on the bridge behind 
the pilot house. The system has been appllrd to the SI bolk- 
head doors below tbe water Hdg. Id order to operate the wtieel 
on the bridge, a trip lever has to be al«Tat<d out of the way ix> 
unlatch It. and by an ingenious ratchet arrangement. It re- 
quires some 20 Mcoads before th« wheel Is free to turn. WbU« 
this lever la being moved, electric bells are Bounded at every 
bulkhead door, giving warning for about 20 seconds before the 
doors begin to cloeo from tho action of the hydraulic cylinder, 
so that the attendants may get out of the way. The doors 
may, moreover, be dosed by band, independently of the hy- 
draulic apparatus, and a lever Is provided at each door if 
which It can b« marie to drop into its closed position almost 
lastonUy. An lagenious system ol electric signals bas been 
adopted in connection with the doors all over the ship.. In the 
pilot house is a large diagram, showing all the docks, and at 
•!ach point where there is a bulkhead door a small buir»eye I> 
placed. Behind these bail's^yes are signal lamps connected 
to switches at the doors la such a manner that whenever a 
door la closed the lamp Is lighted. In this way tho oOlcer on 
wateh has the position of the bulkhead doors tbronghoot the 
entire ship directly under Ms eye. 

It win be remembered that the "Kronprlnt Wllhelm" U the 
latest addlUon lo tho high-speed Beet of the North German 
Lloyd Steamship Co.. having arrived In New York oo her 
maiden trip during Septemt>er last 



THB GOOPBR-HBWITT VAPOR LAMP. 

Some new patents recently granled to Peter Cooper-Uewlct 
for Improvements on his remarkable vapor lamp are again 
bringing before the minds of the public the queeUoa of the 
future posalbllttles of this form of electric lighting. 

It will be remembered that tlio characteristic feature of the 
Cooper-Hewitt vapor lamp Is the use of a vapor of metallic 
mercury as the conducting eubstance In the lamp instead of 
a solid conductor at Incandescence as Is uted lu the Incandee- 
coat lamp; while Its remarkable advantage from the commer* 
rial standpoint is the production of a given candle-power at 
about one-eixteentb of the cost of the same candle-power pro- 
duced by iocsndeeceut lamps. In Its usual form the lamp con- 
sists of a long glass lube containing a small amount of mer- 
cury at one end eurroundlog one of the Inserted electrodes, 
the other electrode being Inserted at the other end of the 
tube; but the size or shape ot the tube Is not Hxed— many 
different shapes and siees having been experimented upon by 
Mr. Cooper- Hewitt. It Is also to be understood that while 
the tube Is not rarlfled to a vacoum as Is Ihc Incandeeeent 
lamp bulb, still It Is exhausted to a very alight extent. The 
passage of a current through the tube causes the production 
of a very brilliant light and at a very low cost per candle 
power, but the light has a rather peculiar uncanny appearance 
which la stated to bo due to the absence In Its Hpectrum ot 
the red rays of the snlnr apeclrum. The tight produced by 
tble pure mercury gas comprises orange-yellow, Icmonyel- 
tow, green, blue, blue-violet and violet, but the absence ot tbe 
red is said to render the light Impracticable. The other dis- 
advantage of this form of Famp from a commercial standpoint 
la the fact that tbe passage of current through It must be 
accompllehed in starting by a high potential or other means 
cif overcoming the high initial resistance of the conducting 
vapor, as a potential sulUclently high to maiiiiaio the How 
after being started is far from being able to start. Also tbe 
temperature of the lamp rises (o a very coualdcrahle extent 
wben in operation aa. in fact, the light-producing action seems 
to be substantially that of electric arcs In the conducting 
vapor, and It Is Indeed a question whether the glass of the 
tubes would be able lo withstand the protracted beat In prac- 
tical service without breaking or deteriorating. 

An interesting exhibition of the Cooper-Hewitt tainps was 
made at the recent January meeting of the American Inetltuie 
iif Electrical EInglneera. Lamps of the horliontat type of SOO- 
L-andle power were Ehowa In continuous eperation and tbey 
naturally created a great deal of tntcresL Tho current by 
which they were operated was the standard LlS-Tolt New York 
Bdison lighting supply and the current consumption per candle 
power was found to be from D.3& to 0.40 watts, which is only 
alMut one-twelfth of that required by IncaDdesce&t lamps. 
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ELEOTRIOAL OPERATION OF TOOLS. 

ABSTEACTOF A LHCTUBB BT BOBBRT T. LOZIBBBBPOBB 
THE NBW TOBK BLBCTBICAL 80CIBTT. 

At a receot meeting of the New York Electrical Sodetr a 
paper ma read upon "The Electrical Operation of Modern 
Toola and Machinery" by Robert T. Lozier, dletrlct manager 
of the Bullock Electric Mfg. Co.. 220 Broadway, New York. 
Tha extracts from the lecture which follow bear directly upon 
tlw nee of electric power transmlSBlon In machine ahops. 

PerbapB the moat Intereetlng feature of the subject is com- 
parlDg the electrical operation of toola and machinery, either 
by a BubdiTifllon of the power, or individual application, with 
the old method of transmitting power from the main engine 
entirely by belts and shatUng. At the present time the new 
ebopa that are driven entirely by belt transmleslon are in the 
minority and generally operate under conditions of such 
peculiar nature aa to make the shaft and belt system particu- 
larly desirable. 

At the meeting of the American Society of Mechanical Engi- 
neara In December, 1896, Prof. C. H. Benjamin read an ex- 
haustive paper on the loeses in the distribution of power In 
machine shops, giving the results of very thorough tests In 
18 different establishments. The accumulated data are briefly 
BummarlEed In the accompanying table, which shows that the 
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74 
38 
69 
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80 
77 
65 
81 
57 
54 
51 

64 

51 
57 
70 
47 

14.6 
50 
78 
50 



One-half 
One third 
Two -thirds 
Nearly full 
Full 
Full 
Full 

Full 

Full 
Pull 
Full 
Full 

One-quart'r 
Full 
Full 
One half 



Average 1cm, BE to 06 per cent, 
average loss involved in the tranamlsslon of power repre- 
sents from 55 per cent to 66 per cent of the total power gen- 
erated. Say It is 60 per cent of the total power, then it will 
represent 100 per cent of the eltecUve, or useful, power. It 
we have a plant of lOO H. P., and it requires 50 H. P. to operate 
the tools, and 50 H. P. to get the power to the tools, we are 
losing 100 per cent of the effective, or useful, power. And we 
moat not forget that this loss is fixed and Is not reduced as 
the load dimlnlsbee, so that it tha useful power should drop 
to 26 H. P., this waste power would become 200 per cent of 
tbe effective power. 

Prof. Benjamin in analystog the distribution of power In the 
shop, says: "Stating the case roughly for the ordinary ma- 
chine shop, every 100 Indicated H. P. of the engine may be 
distributed thus: 

Friction of Engine 10 H. P. or 10 per cent. 

To drive Shafting 15 H. P. or 15 percent. 

Belts and Pulleys 15 H. P. or 15 per cent. 

Empty machines 15 H. P. or 15 per cent. 

Cutting material 46 H. P. or 45 per cent. 



100 H. P. 
"Btven this efficiency would probably be realized only when 
all the macblnea were working at tbelr full capacity." 

He thus found the average loss in getting the power to the 
tool to be 56 per cent of the total, or 122 per cent of the ef- 
fective, while in the test on the group system, operated by 
motors, taken on tbe basis of 100 feet of line shafts he found 

Motor and Shaft 12 H. P. or 30 per cent. 

Machines 28 H. P. or 70 per cent. 



40 H. P. 



It will be noted from tbe foregoing that driving and trans- 
mitting force is but 43 per cent of the effective, Inataad of 12! 
per cent In the case of all-belt driven. Prof. Benjamin does 
not atate whether he has Included In the motor unit its pro- 
portionate share of line loss, 6 per cent, and generator losa, 
8 per cent. But these latter are more than offset by tbe dr- 
cumstance of tbe tools being shut down when all loss ti 
atopped. 

Hr. Oano 8. Dunn, In a paper presented before the Ameri- 
can Institute of Electrical Engineers, on April 26th, 1899, put 
the problem aa to whether it was advisable to naa 100 feet 
of shafting driven by one motor, or three groups of 33 1-3 feet 
each, driven by three smaller motors, as follows: "taking a 
duty of 1 H. P. upon the shaft for every five feet of length, 
corresponding to like machine-ahop practice, and taking a co- 
efllclent of friction of 6 per cent, and a speed of SOO rerols- 
tlons, transmitting 200 H. P. with the belts pulling hortfon- 
tally in opposite directions, we find the per cent of sarlng In 
using three small motors. Instead of one, is 2 per ceBt." 

This Is getting the question of economy down pretty One. 
In this statement Mr. Dunn puts In the handa of the engi- 
neer means of determining how far the question of sub-<llvlsiaD 
of the prime movers can be carried, purely from tbe atand- 
point of efficiency. 

Of course, if a separate motor Is applied to each tool, the 
loss In transmission becomes almost negligible, in splta of tlu 
theoretical losses tbst are sometimes attributed to the slow- 
speed motors that may be used in that system, tn largs 
plants In which the individual motor la freely applied It 
is found that the average load of the generating plant la but 
1-6, or 16 2-3 per cent of the total connected load, Inclndlnt 
the electric lighting, cranes and trams; that Is to say. If m 
have a plant, the motors and lights of which aggragata 
1,000 H. P., it 1b not unreasonable to expect that tbe de- 
mand upon the generating plant will run about 166 H. P., and 
that thlB demand will not exceed the maximum of 260 H. P. for 
a considerable length of time; so it will be seen that a plant 
with auch a large connected load can turn out its consider- 
able product with a remarkably small expenditure of power. 

Now what does this question of economy in power repraaeat 
in dollars and cents to the producer? Prof. Chas. B. Bmeiy. 
in his paper of Harcb 23rd, '93, before tbe American InaUtntt 
of Electrical Engineers, telle us that the costs of prodnciog a 
mechanical H. P. are as follows: 

With coal at 93.00 per ton tor simple, high-speed, non-ceo- 
densing engines, for 10 hours a day for one year (aboat NM 
H. P. generated), |36.17 per H. P.; with special low-^Md 
triple compound engines, 124.19 per H, P. 

From these costa it is not difficult to determine what ntla 
the cost of power bears to the product of the abop which It 
drives. From empirical data I am able to state that the anr 
age ratios run pretty close to tbe following: 

Complete Belting Tranamiaslon. 
With the cost of steam power at 936.17, 2 per cent of product 
With tbe cost of steam power at 924.19, 1 2-3 per cent of pin- 

duct 

Subdivided Motors. 
With cost of steam power at 937.17, 1 per cent of product 
With cost of steam power at 924.19, 0.8 per cent of prodaet 

Individual Motor Drives. 

Here tbe amount of power Involved Is so small as to Is- 
crease the cost per unit, but I have known It to be less tlua 
4 per cent of product. 

Assume a locomotive shop, a large clotb-printlng concern, or 
any other establishment In which a large amount of power !■ 
used In running its machinery to produce an output which n 
say amounts to one million dollars a year; and It we aasaisad 
that they use the very best methods of producing their pow 
we find the cost of that power, per year, with the diflenst 
methods above outlined, to be as follows: 

Method of Drive. Cost of Power. Yearly Saving 

All belts and shafting 917,000 ^ 

SutHllvlded Motors 8,500 %ifiM 

Individual Motors 4,000 1S,0DD 

So ttiat a sub-divided motor system saves enough over tks 

old method of belt and shafting to pay 10 per cent yearly ea ■ 

plant that would cost 985,000, and the Individual motor sp- 
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plicBtlos could supiMtrt, at that rate, s |130,000 plant. Of 
course tbe latter need not be entirely composed ot individual 
motora, but groups of small macblnes can be driven by one 
motor whenever tbat method seems beet. 

From the foregoing figures we can tell, with reasonable close- 
ness, what this subject of economy In power transmission 
means, and bow far It will go toward representing the In- 
terest and depreciation upon the plant that it Is necessary to 
parcbase, in order to accomplish such savings. The flgures 
are given from a broad standpoint; they have been gathered 
from actual plants sow In operation and may be taken to 
fairly represent general conditions. So much tor the question 
of economy. 

In every line of the civilized world people are endeavoring 
to Increase the sphere of action by Increasing the quickness 
of operation. We use the telephone because It Is quicker; 
trolleys because they are quicker; automobiles because they 
are quicker; and one of the greatest factors In determining 
the q>eed ot the trolley and the automobile Is the quickness ot 
their control. The question Is asked on every hand. What is 
the quickest method we can apply? not what Is the cheapest 
In first cost, nor In which the smaller economies are apparent. 
Let us, therefore, leave the question of what we are going 
10 save In power transmission and other considerations of 
rtlatlvely minor Importance and go at once to those matters 
of increased output and entire flexibility In the arrangement of 
the shop equipment. 

It Is true tbat the Individual motor, properly controlled, can 
increase the product of an establishment I have it on good 
nthority from several sources where such equipments are 
und tbat the outpote have been increased from 8 per cent to 
S per cent with the same equipment and pay roll, due directly 
to the use ot these motors, which many times are used in con- 
jnaction with a group drive system. 

It It Is true tbat with Increased speed facilities we can In- 
otase the output, and we limit tbat output. In the case of the 
Individual motor, to say 10 per cent, and that la low enough 
U cover the Increase la most any kind of a well arranged 
plant, then let us consider the case that we took as a basis to 
•IMermlne the relative cost of transmlttlag the power — an es- 
tihllittment producing a million dollar product yearly. If 
vt can increase tbls product by 10 per cent, we have flOO.OOO 
more with the same shop equipment and the same expenditure 
tor fixed charges and p^y roll. Allow for raw material, say 
tKJHKI. and we can credit the motor equipment with 976,000 
»nar. 

This will probably more than pay for the entire equipment 
or Individual motors In the first year, and in addition, the 
fnrchaser has the saving la power transmission, a tree and 
clear head room permitting of the use ot over-head cranes, 
vhlch in tbeae days ot rapidly moving machinery we must 
luve to handle the product He Is able to reorganize and re- 
tmnge his shop at any time, to remove old tools and make 
raom tor new. 

To Indicate the success of the Individual motor In tutfiUlng 
ill the demands put upon it, some ot which have been al- 
most abnormal, I will refer to the equipment of the shops 
of the Fore River Engine Co., of Qulncy Point, Mass., a large 
Wabllsbment designed In accordance with the latest and best 
ngiseering practices and one In which the individual motor 
drive Is giving a practical demonstration of Its complete sue* 
«ss. 

This plant has a connected load, consisting of motors, arc 
ud Incandescent lights, of nearly 3,000 H. P. and Its average 
load Is about 260 H. P. This latter item may be Increased as 
more work is put upon the tools The load at present Is dls- 
tribnted among 112 motors, half of which are of & H. P. or 
under. To get an idea of the service put upon an Individual 
motor, I have here to-night some data ou some very heavy 
turning work, and have samples of the chips. The tool was a 
U-hieh lathe, running with all back gears Id head ot lathe, the 
notor of 6% H. P. capacity, operating at full line voltage. He- 
salts were as follows: 



Machining 20-inch steel shaft 32 feet long, weighing nearly 
24 tons, taking two chips, one tool following the other. Feed 
was % Inch. Cutting speed 18 feet per minute. Line voltage 
236. Amperes, no load (rotating steel shaft only), 36; 12 
H. P., or 66 per cent ot motor load. Amperes with average 
load, 45; 15 H. P. or 250 per cent of motor load. Amperes 
with maximum load, 80; 26 H. P., or 433 per cent ot motor 
load. 

Owing to the excessive overloads it was necessary to change 
one set of brashes. It was, however, an emergency job, the 
motor was kept at lU work, and Mr. F. O. Wellington, tbe 
general manager of the company, stated he believed it to be 
the quickest Job ever done with so large a piece ot material. 
The motor did not heat excessively, although it stood at over 
300 per cent overload for periods of at least half a minute." 

Mr. Lozler went exhaustively into the various methods of 
speed control, closing by saying that if Individual motors vrere 
to be used it was ot great Importance that they be large 
enough, advocating a margin ot at least 25 per cent over what 
was supposed to be a generous estimate. 

• • • 

POWER TRANSMISSION WITH LOOSE BELTS. 

There Is a system of belt transmission in use at the works 
ot the Tide Water OU Co., Bayonne, N. J., which enables 
belts tor the transmission of power to be operated satlstac- 
torlly when very loose on their pulleys. So far as we know the 
system Is new. It consists, simply, In using a very loose belt 
to transmit the power and in running a narrow "keeper" belt 
on the outside ot the main belt, the keeper belt being put on 
with about the same tension as ordinary tight belts. 




FbMograpbtof the Pore River Eoglne Works were shown in the Juoe. 
•Wj nnniber ot llACHItrXRY. The large Uibes above retorred to were 
■XtltbjtbePltctabnrclIachlQeTool Works and illustrated Id the Septem- 
^. iga, OBintMr.— UniTOR. 



DlexraiB of Belt Driva. 

The sketch shown herewith was tumlshed by Mr. J. E. 
Morse, mechanical engineer of the Tide Water Oil Co., and Is 
a diagram of the belting from a Corliss engine to a Jaak shaft 
and from thence to a 250 K. W. three-pbaee generator. The 
main belt is 36 Inches vrlde. The sketch is drawn to scale and 
'it will be seen tbat this belt Is very loose indeed. On tbe out- 
side ot the main belt Is a 12-lnch belt with sufficient tension 
to keep the main belt In close contact with the pulleys and to 
prevent the under or driving side ot the belt from sagging. 
The belts are transmitting from 200 to 300 I. H. P. as tbe load 
on the generator changes and the engine Is running 70 revolu- 
tions per minute, which gives a belt speed of 3,619 feet per 
minute. Assuming that the wide belt Is transmitting all the 
power, which, ot course. Is not strictly true, one horse power Is 
being transmitted per 420 feet belt speed for each Inch In 
width of belt when run up to the maximum capacity. This Is 
a very creditable showing. 

Mt. Morse writes that by this system be gets upwards of 
30 per cent more contact with tbe pulleys than where tight 
belts are used and that the trouble caused by stretching the 
36-Inch belts has been done away with and tbe lite ot tbe belts 
has been Increased. Whether or not there Is less friction In 
the bearings has not been determined wltb certainty. 

The main object of the keeper belt In this case is to pre- 
vent the wide belt from Jumping when starting and stopping, 
although the keeper adds largely to the adhesion ot the 
inner belt and so increases the amount of power that a loose 
belt can transmit. In cases wbere tbe main belt Is not heavy 
enough or the span between the puUeya er«B.t onv'si^^'tii^ \n «v^- 
able a loose \reU lo ^twift'ovW. ft^a i^At^ ■kbvwhiJ. ^v -vs**^' 
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the keeper can easily be proportloaed to IncreaBe the adhesion 
between the pulleys and belt (nifflclaatly to make the belt work 
as It should. In this concection It may be added that when 
a loose belt has once started to run smoothly there Is a very 
marked tendency for the belt to bug the pulleys. In an Instal- 
lation of the Hill system of belt driving, In which binder pul- 
leys are employed to increase the arc of contact on the pulleys, 
we have known of one of the binder pulleys being slacked off 
while the belt was running and the belt continuing to adhere 
to- the face of the driving pulley for two or three minutes, 
and this, too, where the belt was nearly vertical. It would 
seem, therefore, that a loose belt may be made very efficient 



These diagrams are drawn under the assamptions that the 
selling prices of manufactured articles gradually decrease, In 
the natural order of things, and that the capacity for doing 
work gradually increases among any class of workmen. Our 
correspondent writes, "Production increases as the result of 
many intangible things; for Instance, better lights in tbe 
shop, better arrangement of tools, less delay in fumishliig 
stock, better stock, better tools, better oil, higher speeds, greater 
cleanliness, and even good temper in the shop Increase tlie 
speed of the work, while perhaps the workman sees abso- 
lutely no change. These improvements are going on cod- 
tlnnally with the progress of the age, so that almost every nuii 
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mg. 1. Place Work. 

First diagram shows ; 

Piece worfc with no cat In prices. Coat 
[ler piece ntnatna constant. Selling price 
p«r piece Kradoally declines. Proflt per piece 
declines rapidly. Moat cnt prices or lose 
proBt or cnatomers. 



Second diagram shows; 

Dan vork with no Increaae ot wages at end 
of each year. Prodnetlon grtdunlly Increases 
because of greater skill acquired, better tools 
and eqnlpmsnt, more sanltar; aurronndlnga, 



Fig. a. Day Work. 

etc. Coat to consomer gradually decreases 
and proflt to employer or customer rapidly In- 
creases unless the wages ot the workmen are 
raised periodically. 



Third diagram shows: 

Compromise between piece work and day 
work. The wages per day are nominally the 
same bat actnall; are gradnally tncreaalng. 
The proflts per piece to employer or cnstomer 
may be constant bat are more apt to be allgbtly 
on the Increase as shown above. 



by the addition of a keeper belt, even when the distance 
between pulleys Is not great enough for such a belt to carry 
the load under ordinary conditions. 

• • • 

WAGES AND PROFITS. 
A correspondent sends us the diagrams published herewith, 
showing the relations between proflts and wages under day 
work, piecework and the premium plan of wage payment. 
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Vlf - 3, PraDlvu Flftn. 

Fourth diagram (below) shows: 
L M shorn number o( pieces per daj re- 
sulting from s certAln anlfoim effort. ABC 
■bows dally earnings on piece leorfe irith no 
cot In prices. A B D B F Q shows dallj 
eamlnga on piece work with cat In prln^ 
A O BbOWS dally earnings on day work vlib 
no Increase of wages. A I D J f H ibon 
dally earnings on day work with Increasr ol 
da; pay at end of each year. A D F E tbovi 
daily earnings on premftiM ayttem wlUi m 
Increaae of day pay and premium eqoal to 14 
of day pay. That la JC — 1-3 0. 

is doing better than he need to, although perhaps he may not 
realize there are any changes In the tools or appliances he U 
using." 

Under these conditions It la assumed that the price paid 
per piece must in consequence gradually become less, in order 
to meet competition, although the wages per day will not be 
reduced and in fact may and probably will become sllghtlr 
higher as time goes on. 

Our correspondent adds, "To express the matter by dU- 
grams, we have sometimes said that It a workman worked it 
the same rate per day, and became more ekllled, all tbe 
proflt would go directly to the manufacturer or the customer; 
If he worked by piecework, all tbe proflt would go at once 
to the workman, then he would be cut down and perhaps 
make a slight loss, to the advantage of the manofacturer; 
again, if the premium system were employed, part of the 
proflt due to Increased skill would go to the workman tut 
part to the manufacturer or the customer, hut even under 
the premium system. In time there must be readjustment te 
meet competition." 

• • • 

AN ODD JOB. 
G. N. L. writes: Some years ago a Job came to my shop. ■ 
repair and machine shop, which several other shops bad 
undertaken to do but failed. It was to cut a thread of bnr 
to the inch on the flat or face side of a IS-inch disk or face- 
plate. I simply constructed a bearing and bolted it to tke 
back of one of my lathes, at right angles with tbe Qlndle. 
I also bolted temporarily a miter gear on the lathe fiaeeplatc 
and one on the spindle at right angles, and to which the taa 
plate requiring the thread was fastened. It will readily h 
understood that by this means the rest of the operation was u 
easy matter. 
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A USEFUL AND IKBXPBKBIVB DBILLINO JIG. 
Editor Machinkbt: 

The sketcb repreeentB a type of a drilling Jig cODtainlng 
features that merit th« attectloti of tbe Jig designer. It maj' 
DOt be new to some, but on the other hand I have Been ex- 
pensive and complicated Jigs used where one of this type 




Tig. I. 

would have done as well. In our shop tbla type haa reached 
a Ugh state of development, due to condltlODS that favored 
the adoption of a cheap and quickly made Jig, namely: A 
constantly changing product, the few pieces to be drilled and 
tbe fact that the Jigs are always wanted In a hurry. In de- 
signing Jigs under these conditions, the problem resolves It- 
self Into building a cheap Jig and not accumulating a large 
nomber of useless patterns. 

Fig. 1 shows the piece to be drilled. The plan and side 
views of the Jig, with the work In position, are shown In Fig. 
2, which shows sketch of the Jig bottom side up. A cast-iron 
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plate A. Is used. In which the required number of boles are 
drilled for the Insertion of hardened bushings, and there are 
two locating pins, shown in tbe plan view at b b. O Is a locat- 
ing and clamping plate which Is kept central by the four 
guide pins d. The V In tbe clamping plate locates the work 
lo a central position, and as the plate also extends over the 
top of the work and clamps down upon It, tt holds tbe work 
securely In place. 

The work Is bolted to the plate by the screw A on one side 
and by screw g on the other. The four legs e are shown in 
Fig. 2. The oblong hole In the plate permits the clamp to be 
moved back far enough to get the work In and oat of the Jig, 

Large size plates, all planed up, are kept In stock so that 
^eces of the reqnlred size can be readily cut olt when needed. 
This M IB very accurate, as vrltb It the work can be brought 
dose to the pUte. 

Philadelphia, Pa. Louis Myers. 



PILING HARD OAST IRON WHEN RED-HOT. 
Editor Machinebt; 

While reading the note on page 148, of the January Issue, 
relative to the use of sulphur for softening hard cast-iron so 
that It may be readily drilled, another blacksmith's trick was 
called to mind which may be of Interest to many readers, al- 
though It Is an old scheme and one probably generally known 
by blacksmiths. If not by most machinists. It Is for readily 
filing cast-iron which Is too hard to be filed In the ordinary 
manner. Such Iron may be readily filed when red-hot, and the 
amount of metal that can be removed In a short Ume In this 
way, using a coarse rasp. Is quite surprising. 

I first saw this kink used twenty years ago or more, 
white In a country blacksmith shop. The blacksmith was fit- 
ting a pair of new cast-iron shoes to a farmer's sleigh. The 
new shoes were of a considerably heavier pattern than those 
they replaced, consequently they projected considerably below 
the enlarged end of the wrought Iron strap which passes up 
over tbe nose of the sleigh runner. To prevent the ends of 
the new shoes digging into the snow and also to make a neater 
Job, It was necessary to remove about three-fourths Inch of 
metal from the forward ends of the shoes, tapering back three 
or four Inches to nothing. To file them cold was out of tbe ques- 
tion as they were very hard and brittle, being on a par with 
the Iron commonly used In window weights and plow points. 
Being so hard and brittle It was also quite Impossible to cblp 
them with a hammer and chisel, so recourse was had to heat- 
ing them and filing while red-boL 

The shoes were removed and heated in the forge to a full 
red, or possibly to almost a white heat. They were then re- 
moved and caught in a vise and vigorously attacked with a 
very coarse file or a fine horse rasp. Each shoe was filed 
down in this way In a short time, requiring, as I now remem- 
ber, not more than four or five minutes for each one. I have 
never had occasion to file hard cast-Iron in this manner, hot 
once did try to file wrought iron while red-hot with no satis- 
factory result Wrought Iron is tough when hot, the same as It 
Is at lower temperatures. Cast Iron, on the contrary, crumbles 
readily at high temperatures, and for that reason readily 
yields to the file, even if it be of the hardest quality when 

cold- F. EicxRSOit. 

Newark, N. J. 

• • • 

A TAILBTOCK FOR THE MILLING MACHINE. 

Editor UACBmxRT: 

I had a gear of 3 pitch, 48 teeth, to cut on my mining ma- 
chine, and the height to tbe centers of my dividing head and 
tallstock was but 6 Inches. So I made a rising block to place 
under the dividing head and also a new tallstock, of which 
I send a sketch. 




h^wa'U An,, .v.r. 
TMIitoak for tho MUllna Maobtn*. 



I found this tallstock to be much superior to the tallstocks 
usually provided with milling machines. The hearing was 
bored 3^ Inches and supplied with a number of bushings 
that were nicely fitted to tbe different sites of arbors. The 
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buBhings, when In place, were prevented from turning bjr a 
Ut OD tbe setscrew a which fitted a corresponding bole In the 
bushing. Setscrew & tbb used only (or taking tbe end thrust, 
the support of tbe arbor coming wholl? on the bushing. 

Under the end of setscrew c was placed a piece of brass 
which was threaded to match the screw b. This enabled me 
to clamp b, when In place, without Injury to the threads. 
The general construction of this tallstock will be clear from 
the sketch. H. R. Ash. 

Chicago. III. 

• • • 

A SIMPLE WATEB HEATEB. 
Editor Uachikbbt: 

It la easy enough for a fellow to "get Into hot water" fig- 
uratively speaking, but It is not so easy to get into really 
hot water when be wishes to get rid of some of the shop 

BRASS STflEET 



The steam pipe, if Bmall, should not run far to tbe soarce 
of supply or else the ateam will condense and fill up the pipe 
with water, cold and not always clean. W. H. Saboxitt. 

St. Jobnsbury, Vt 

• • • 

EQUIPMENT FOR A SMALL BRASS FOUNDRY. 
Eaitor Maohinebx: 

I recently had occasion to estimate the equipment for > 
small brass foundry, and I send you tbe sketches of the plant 
which I designed, showing the arrangement. Tbe building 
can be built of wood or brick, as desired. 

Fig. 1 is a plan of the foundry, and Fig. 2 shows a sectional 
elevation. As will be seen in Fig. 1, the building Is divided 
Into two sections, the small one being used for an office 
and the larger tor the foundry. In this foundry on tbe 
right are three furnaces, with a core oven built over the fine. 
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grease and dirt on his hands In order to handle a set of plans 
or look over several pages of specificatlonB. 

Hot water suitable for washing purposee is not often avail- 
able around the shop or even in the ofllce, but steam is usually 
at hand and the accompanying sketch shows an arrangement 
by which live steam may be mixed with cold water as it flows 




Watar HakMr. 

from the faucet, so as to make tbe water in the washbowl of 
any desired temperature. Two faucets, one for steam, the 
other for cold water, are coupled together after tbe fashion 
of a double bathtub faucet, except that the connection in 
the middle is much larger so as to permit tbe steam and 
water to thoroughly mix before passing out Into tbe basin. 



arranged with a sliding damper vhlcb takes part of tli« 
waste heat through It to dry the cores. On the left are tlie 
benches. Tubs are not much used; they are considered qd- 
handy, as with them the sand cannot be as easily handled. 
Tbe sand Is tempered on the floor and then thrown bick 
against the wall tor further use. 

One of the features introduced was a crane, with air holEt, 
so arranged that It could be turned around and cover ntarlr 
the entire fioor, lifting the pots of melted metal from tut 
furnace and removing the ashes from the pit. 

Over tbe ofllce Is a loft with shelves on one side and i 
space for an electrlcally^l riven air compressor with recelTer 
to supply air tor hoisting, dusting, rapping and chipping. Th« 
electric motor when not driving the air compressor is osed 
to run the mill for grinding the cinders. 

The sketch Is of a small-sized foundry, but where mon 
room and benches are needed the foundry can be enlarged In 
proportion. Wm. F. Tonrt. 

Quincy, 111. • • • 

SPECIAL TOOLS FOB SMALL W^ORK. 
Editor Machikkbx : 

The tools described herewith recently came to my notice 
and impressed me as being very novel. All of them art of 
miniature proportions, but the amount of work they ar« esga- 
ble of turning out is surprising. Tbe first of these is a tool 
for cutting steel wire pins and Is designed to be naed In s 
power press. The pins are cut from wire. No. SS B. t 3. 
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gage, and are 1-10 Incb long. Tbe tool la Bbown assembled 
la Big. 1, and In Fig. 2 ar« tbo parta tn detail. The same re- 
ference letters are used for corresponding parts In botb Vlgs. 
1 and 2. 

A block of tool steel, B, planed on all sldee, serrefl as the 
bottom plate and Is fitted Into the die dish on the press. A 
terer C, plajied 1-10 inch thick, the same as tbe length of tho 
pins. Is pivoted to tbe plate at d, and a block E serves to 
eolde the lever. It is planed out u&demeatb, forming a 
abouldw at f, to act as a stop for the lever, and the depth of 
the planed portion Is 1-10 inch, bo that wben the block ts 
tsatened to the plate the lever will elide under the over- 
hanging part and be free from shaklness. 
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FlS. 1 ■ WIT* Onttar for Ukklna Fina. 

After tbe lever and block were fastened to tbe plate, a 
imall bole vas drilled through the block, lever and bottom 
plftte while the lever was held firmly against the shoulder f. 
Tbe block and lever were then removed, the hole was en- 
Itrged and a steel bushing g fitted In the bole In both the 
block and lever. A hole waa drilled through the buehlng In 
tbe block the exact size of the wire, and the hole In the bush- 
ing of the lever waa drilled slightly larger to allow the plna 
to drop ont after being cut The bashings were then hard- 
ened, tbe one la tbe lever being ground fiuah with the sar- 
taces of the same after It had been forced Into place. Tbe 
buhlng In the block was allowed to project above In order 
that It might be forced down and reground when tbe cut- 
tbig edge became dull. This bushing was also ground fiuah 
vltb the under surface of the block, so that wben the latter 
vas In place and the lever pushed in until It rested against 
tbe shoulder f, the two bnahlngs would make a tight Joint. 



tacbed to the frame of the press and the other end to the 
lever at ft. 

Tbe operation of tbe tool Is as follows: With all the parta 
In place, the press Is put In motion and a piece of wire to be 
cut is pushed into the hole in the bushing until it rests on 
the end of the screw I. The plunger descending, forces tbe 
lever outward and cuts the pin. The motion of tbe lever la 
continued far enough to allow tbe pin to slide by the screw, 
when the pin drops out and falls into a box provided for it 
The plunger ascend- 
ing, the spring pulls 
tbe lever back to re- 
ceive another pla, 
which is pushed into 
place while the press 
Is passing tbe center. 

Tbe second tool is 
for punching ferrules, 
one of which Is shown 
fulldse at a in Fig, 3. 
The outside of the fer- 
rules Is tapered and 
there Is a straight hole 
through tbe center. 
The base S of the tool 
was turned and bored, 
or countersunk, to re- 
ceive the bottom plate 
d and the die o, and 
a hole was drilled 
through the base ao 
that the bottom plate 
could be driven out If 
neceesary. Tbe lower 
end of the hole In the 
die was made of a di- 
ameter and taper cor- 
responding to the out- "*■ ^- ^^°^ *"'* °^ ^" "•*'»« i-'"-!'-- 
elde diameter and taper of the ferrule, and the punch was de- 
signed to fit the upper part of tbe bole, and It extends Into tbe 
hole far enough to compress the metal forming the ferrule to 
the correct shape and hel^t 

After the end of the plunger waa turned to the right shape. 
a hole A was drilled In the small end, equal to tbe diameter 
of the hole In the ferrule, and a bole t waa drilled from the 
other end down to the point j, and tapped for the adjusting 
screw I. The plunger waa then hardened and the temper, 
drawn very low, to prevent breaking. The plug m was fln- 
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The amall hole drilled In tbe bottom plate to correspond 

^^th the hole in the bushings was tben enlarged and tapped 

'<kT tbe screw I, which was made of Bteel and hardened and 

%V«nnd even with the top of tbe plate B. The bottom plate 

"^ma finally cut away as Indicated at m. In Fig. 2. 

A small block H, carrying a roll t, as Indicated, was faa- 

^Aned to the outer end o! the lever by a screw and dowels. 

This roll la to take the thrust of a plunger N, Fig 2. fitted to 

^ ram of the press. The plunger Is hardened and baa a 

^wMed edge p, which acts as a cam surface. When tbe 

Ituger descends, tbls surface bears against the roll and 

Bona the lever outward; and as the plunger ascends, the 

^"nr Is returned by a spiral spring, one end of which is at- 



ished, one end being turned to fit the small bole in tbe plunger 
and the other end to fit the larger hole. Tbe length of the 
small part of the plug la such that when the large part or head 
rests on the bottom of the large hole at f. the small end will 
project through a distance equal to tbe length of the ferrule. 
This plug is continually pressed downward by tbe spring 
a, tbe tension of which can be adjusted by ecrew I. 

The ferrules were first dnwn of flat brass, on an arbor, 
through a plate on the draw bench, and were then sawn Into 
equal lengths about 1-16 inch longer than the finished length 
of the ferrules. The tools having been set In a hand press, 
one of tbe brass pieces was placed on the email end of tba 
plufc the arbor lowered, «&& \S» V««» V«(»&. \»!>» "*»» «S*- 
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Wbeo tbe plunger wu raised tbe ferrule could be easllr re- 
moved from tbe plug. This tool performed tbe work per- 
fectlr and withstood breakage. 

In tbe sbop where these tools were found there were a 
great man; small holes to be tapped, for small screws like 
watch screws, and a sensitive power tapping arrangement 
was constructed like that in Ffg. 4, after considerable experi- 
menting. The sketch shows the machine about two-tblrds 
siie. The bead frame la Bimllar to the bead of a small bench 
lathe and sets on the bench upon short legs. Tbe head Is 
fitted with brass buahlnge c c, in which the spindle turns. The 
bushlnga extend Inward toward the center of the bead and also 




net. Tkpiiins Haoblna. 

fumlah bearings for the pulleys E E, the pulleys being re- 
tained In place by a shoulder ou the Inner end of each busb- 
Ing. The pulleys are of cast Iron and are bored taper to fit 
a double friction cone O, keyed to the aplndle. The end of 
the spindle Is turned to fit a small chuck In which the taps 
are held. Open and crossed belts are used, aa with any tap- 
ping machine, and the design of the taper friction surfaces 
is such that, by pressing against the end of the tap very lightly 
with the work will cause the sptndle to revolve and the tap 
to enter the work. Upon pulling backward tbe other pulley 
engages tbe friction and reverses the motion of the spindle. A 
number of these machines are now In use, some being ar> 
ranged as a lathe with a sliding toot stock, having platee to 
which the pieces to be tapped can be attached, to guard against 
tapping the holes out of line. Notboh. 

• • • 

AN ALL-ROUND ANQLE!, 
BiUor Maobikebt: 

Tbe accompanying Illustration Is an outline of an ordinary 
4Ei-degree angle combined with -an Internal protractor. I 
made one some years ago and in use I find It one of tbe sim- 
plest yet most comprehensive tools In my kit. 
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Ad An0[la' Protractor. 



The advantage of an internal or open protractor is self 
evident An outside or covered protractor, which Is tbe usual 
design, reminds me of tbe man who was always In bis own 
light An open or Internal protractor Is never In Its own 
light Inasmuch as In no part of Its 180 degrees Is the area 
covered from center of circle to arc of protractor. 

Tbe first one of this kind I made was of Bristol board, 
about 8^ laches in diameter and was used In laying out the 
complicated angles of a bicycle frame. Tbe angles were given 
In degrees and parts of degreea, the latter being estimated 



and I was Informed later that every part came together n- 
actly right without any variation from the angles specified on 
drawings. A very accurate method was used to graduate 
the protractor, however. 

It will be observed that holes are made in the comers of 
tbe Instrument to hang It up by. 

If I were to construct a more elaborate protractor I would 
add a vernier plate and make tbe protractor circle bo that 
it could be moved some specific part of a degree; also would 
make It as large as convenience and utility dictate, for 
greater accuracy. 

This ^ngle-protractor Is especially useful In laying out the 
angles of bevel or mitre gear blanks. I well know that some 
of our mathematical friends, who do everything hy figures, 
lurnish as with tables and formulas for the angles of bevel 
or mitre gears; but I have run against some of these men 
who are particular to figure the outside and pitch angles bat 
neglect to give in their tables or drawings tbe cutting angles 
by which the gear cutter man can set over bis machine to 
cut his wheel correctly. To set by the outside angle or the 
pitch angle Is not right The most essential feature In con- 
structing bevel gears Is that each be cut at Its own correct cat- 
ting angle bo that when cut and placed tight together, tootb 
Into space, and an accurate try-square Is used to test them on 
the rear ends of tbe hubs, they are found to be square \» 
cause correctly cut 

Figures are all right If tbe flgurer figures correctly; but II 
the figure man uses the wrong figures, he "don't get there" anj 
mora than the man does In attempting to get into a sata 
when be don't know tbe combination. F. W. Clouoh. 

Springfield, Mass. 

• • • 

A HANDY CATALOGUE CASE. 
Editor Machuixbt: 

Catalogues being a necessary and handy reference. It Is very 
desirable that they be arranged and kept In such a manner 
aa to be easily found. Being myself In need of some sort ot 
case for this purpose, I devtsed the one shown herewith, and 
It has proved a great success, enabling me to find the cati- 
logue T want in the minimum of time. 
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ShalTaa for Okbtlogu**. 

Tbe sketch will no doubt explain the method of eonstne- 
tlon Buffldently, but there are one or two points In conneetlcn 
with It worth pointing out In the first place. It wlQ b* 
noticed that the varlona divisions are flexible, the partltlMi 
being slipped Into the grooves made to receive them. ThM* 
partitions are ^-Incb thick. This enables you to Increase the 
capacity of any one letter when necessary. The dlstanea 
from the front to back hoard of cabinet la 12 Inches, and the 
grooves for tbe reception of partitions are cut to about one- 
half that On the outer edge of these partitions I put pat- 
tern letters In order to alphabetize the catalogoe* as tlwr 
arrive. I have It so arranged that all the qiaee on the isft 
of any partition contains catalogues, the tltlw of firm bshm 
of which commence with the letter on the ptrtitlon. 
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The upper sbelf has no top to It, and can b« uaed tor holding 
pap«ra of various heights. These can be held In position by 
means of say, six wooden pins, which are made to lit snugly 
into the holes shown in back board. The lower portion of 
the cabinet can be used for boxes containing various samples, 
the Z-inch base board keeping same in place and keeping out 
dlr^ etc. TUe board is fastened by two screws as shown, one 
on each end, which enables one to easily remove same in 
order to clean out when necessary. Robt. A. Liachhash. 

Chicago, 111. 

• • • 

JIO FOB SMALL THREAD DIES. 
Editor MAOHiRi^T: 

The accompanying sketch, Fig. 1, shows a Jig for spot- ' 
tlag and drilling smalt thread dies. The die blank is placed 
In holder B, being secured therein by the aetscrews located 
as shown. This holder la readily rotated, as It Is knurled on 
the edge of the flanges. It has four equally spaced locating 
liolea, Into which locating pin D enters. The slide C can be 
adjusted to spot holes at different radii from the center or 
the blank, and will locate the center hole In the blank when 
the mark on the slide coincides with the "center line" gradu- 
ation on the bolder plate. After the blank Is properly spotted 
the holder may be removed from the plate and used to hold 
the blank while it Is being drilled. 




&pDttlD0 KUd DrlUlDg Jiff. 

A few ■"kinks" about the making of these dies may be 
•useful. The die will cut at its best when the cutting faces 
of the teeth are on the center line, as shown In Fig. 2. If 
the die strips thread off piece It Is probably due to Its 
having too much width of tooth, thereby causing too much 
friction; or that the cutting faces of the teeth are not on 
a center line, thus causing the die to drag. If the threads 
on the piece cut have not the correct angle the die has 
probably warped in hardening. Throw It away; there is 
no remedy. For fine threads the die should be countersunk 
as shown in Fig. 3, and ought not to have more than six to 
ten full threads, thereby reducing friction. 

When a blank 1b tapped be sure to place lead on the oppo- 
site side from which the tap enters, as It will be found that 
the threads In the rear end will he truer to size and cleaner 
cat, and also that there will be a slight taper from the lead 
side, giving the threads a good clearance. Dies should be 
split and wedged to bring the cutting sizes up good and full. 

I. B. NizMAirn. 
• • • 

DRILLING AND TAPPING PINS. 

BOitor MACHUfXBT: 

I send sketch and description of a fixture for drilling 
Plnnger bearing pins, of the Laldlaw Dunn Company's typ«. 
Which I think could be used for a good many Jobs of a similar 
nature. One of the plna to be drilled is shown in Fig. 1. It 



is essential that the 1%-lnch tapped bole shall be placed ex- 
actly central with the sides of the pin and at right anglea to 
the surface. Angle irons, used for other faceplate Jobs, were 
first tried and later V-blocks, but without success, owing to 
the tendency of the pins to move out of position while being 
drilled and tapped; so the method shown below was adopted. 
A counterbore was first made in a faceplate and a casting, 
shown in Fig. 3, was turned to fit the counterbore, the casting 
being held to the faceplate by two bolts, as shown in Pig. 4. 
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A groove A was then placed In the fixture, central with the 
counterbore. Into this groove the pin was placed and held 
m position by two studs and a strap, shown In Fig. 2. Fl^. 
4 and 6 show the fixture assembled with the pin In position 
for drilling. 

With this arrangement very satisfactory results were ob- 
tained, c. W. Pdtmam. 

Holyoke, Mass. 

• • • 

INSIDE QAGE AND TEMFOBABT CENTER. 
Editor Hachihxbt: 

Being constantly In need of an ineide gage for accurately 
transferring measurements ranging from 18 to 64 Inches, I 
devised the arrangement here illustrated. Its advantages are 
that it Is very cheap to make and can be very quickly set to 
any size within Us limits. 

A piece of i^-lncb square cold-rolled steel is bent up at one 
end and then drilled and tapped to receive an adjusting point. 
The end Is then split with a hacksaw, and fitted with a clamp- 
ing screw which securely locks the adjusting point A. and B. 
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DatkUaof Qks* and OeiiMr. 

Fig. 1, are two clamps for holding the removable rod 0. A 
small screw secures clamp A to the end of the rod D, while 
clamp B Is free to elide along the rod so that it can always 
be clamped at the end of rod 0. Rod is made of H-lnch 
square cold-rolled steel rounded down at the point. Several 
of these removable rods are provided, varying In lengths to 
accommodate the work at hand. The use of the gage will be 
apparent to any one familiar with measuring Instruments. 
If uqed with ordinary care It will detect a variation of .0005 
inch (^ thousandth of an Inch) or lees. 
The simplicity and auccesa oC tjb.\.«, T&<bVt^tA V« ijtiub^x&&'^*&v 
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torent lenstha, snggeeted the nw of the Bame Idea for another 
purpoBe — ^that of temporarllr finding the center ol a Onlahed 
hole, aa iB BO often required when laying out work. 

A glance at Fig. 2 will show hov the UBual hunt tor a 
•tick, a saw and a wedge can be avoided when this work 
is to be done. Figs. 8 and 4 show the sliding bars and damp 
in detail. Bj having on hand a number of maple bare of 
different lengths, the device may be applied to a&r bIm of 
hole. The ends are made sllghtlr tapering from the bottom 
outward and If the arrangement is aet Juat a little larger than 
the hole it 1b to fit. It will drive snuglf Into place and Btay 
there. Wilfbed J. THOHFSon. 

Pittsburg, Fa. 

• • • 

HINTS FOB PLANER WORK. 
BOUor Maohikxbx: 

In my shop experience 1 have often noticed that in using 
angle plates, on the milling machine or planer, the plate is 
uflually placed with the broad Bide toward the cut This IB, 
no doubt, owing to the fact that the braces look as though 
they were designed to re&iat a pushing strain. It Is very easy, 
however, to show that much better results will be obtained 
when the broad side is turned from the cut. 




hJMlriil Am. K.r. 

ng. 1. Fu. a. 

Where the angle plate is placed facing toward the cut, as 
in Fig. 1, it will be seen that the work Is going to lift up Into 
the tool, and is not going to let go until all of the spring has 
been lifted out of the angle plate. This will be repeated, up 
and down, continually, thus giving a rough surface to the 
work, or, aa we Bay, causing It to "chatter." If the cut 1e 
very heavy, the chances are that the work does not let go, 
bnt digs In so deeply that It Is torn from the plate or the 




ImlMlH-U /Hu.A'.r, 



tool U broken. It, now, the angle plate Is turned from the 
cut, as In Fig. 2, the work will spring down, away from the 
tool, without any digging or chattering. 

I once knew two machlnlata, one of whom was generally 

quicker than the other, yet on a certain Job the slow one 

always beat the otber Just through understanding this prln- 

'pie and facing hlB angle plate the right way. I think this 



principle will hold in all kinds of machining. Strap or hold 
the work so that when it springs It will be away from the 
cutting tool. This will avoid chattering and spoiling work. 
There la no doubt that the more accurately Jigs are made, 
the greater will be the time Baved In assembling the com- 
pleted parta. It la, therefore, good policy to. so construct Jigs 
that they will prove their work before It ir removed. 




JUurH.1 Pnm, H.T. 
Put. 4. 

A Jig, shown in Fig. 3, for planing a milling machine knee, 
la constructed on this principle. The Jig 1b planed at A and 
B, perfectly true with the surface to which the knee 1ft 
clamped by the gib Q. It will he seen that when the knee Is 
flnlahed on top at F, E and C. and down the side 3, the work 
can he tested In three directions, with a large square. In order 
to prove that the planing is correct before removing the 
knee from the Jig. When testing, the square 1b tried down 
the side of the Jig at A and B, then the blade of the square 
can be tried along the side H. 

Any machinist who has skinned hla knuckles by the slip- 
ping of 8 wrench will appreciate the form of wrench ahown 
In Fig. A. It often happens that a nut or screw Is in gntb a 
place that It can hardly be reached with any form of regular 
wrench, owing to the lack of room in which to swing the 
handle. A socket wrench, as ehown in the sketch, can be 
used with convenience in a great many such placea. The uni- 
versal Joint altowB the socket part of the wrench to be ap- 
plied wherever desired, while the handle, making any angle 
with the Bhank, can be operated In any position that la con- 
venient H. L. Cahzboh. 

Cincinnati, Ohio. 

• • • 

A HURRY-UP JOB. 

Editor Machisxby: 

Several years ago I had occaalon to patch a plate tot a 
printing press — a hurry-up Job, of course. The owner of 
the press thought the damage to the plate quite aerlona, but 
I assured blm that we could let him have It In about four 
hours' time. 





FlB. 1. FIS. a. 

The break was nearly circular, ae shown tn Pig. 1, and 
near the edge of the plate. So I placed It on the drill press 
and cut or bored out the broken portion in the form of a true 
semicircle. This was done by means of a bar supported in 
the spindle of the drill press and supported at Its lower end 
by the hole in the drill presB table. The bar carried a cutter 
of such a radius that It would sweep through a circle of the 
size of the place cut out. I then clamped a fiat plate of anlt- 
able size on the faceplate of the lathe and cat out a aami- 
circular piece of the right diameter to fit In the place ent ont 
of the large plate. A nut and capacrew were clamped on the 
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SHOP SINKS. 

A DBPABTMBNT OF PBAOTIOAL IDBAS FOB THB SHOP 

OontrtbaUons of ktnks, derlosa and msthods of dolnff work arm 

■oUcdtAd for tlilB oolnmn. Wrlt« on one aide of the 

paper on^ and send eketobee when neoeeearT' 

CENTER BQUABE. 
W.W. Covles, Waterbury, Conn., sends ub a Bketcb of a bandr 
center square wMch 1b ver7 simple and can be made at a 
small expenae. A piece of sheet steel, about 3-32 Inch thick, 
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is cat out as Ulustratei] and fltted vltb two pins a, which pro- 
ject below the surface and serve for guides. As will be seen 
thlB gage mar tie used either on the inside or outside of a 
circle. 

FILE HANDLE. 
M. U. Ferrln, Vancouver, Can., writes: The accompanrlng 
sketch shows a file handle we use tor filing large surfacea. 
It U easily made by cutting a piece of sheet Iron (about 1-16 
Inch tblck) to the required shape and bending It so as to form 
an opening at A to receive the tang of the file. The front, 
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or clamp end, can be bent to fit any style of file, the file 
being held by a screw and nut, as shown In the sketch. The 
handle Is finished by riveting two pieces of wood on the 
sides and shaping them to fit the band. 

DRILL PRESS ATTACHMENT. 
E. J. B. sends a drawing and description of an attachment 
tor the drill press for drilling holes In the sides ot cored boles 
in castings. The cored holes were so smalt that there was no 
room to swing a ratchet, being only 2 by i'A, Inches. The at- 
tachment consists of three gears, rough cast, arranged in mesh 
between the two wrought iron plates A and B, as shown In 
Pig. 3. These Iron plates, which are each 5% by 1 7-18 by 14 
inches, are held the proper distance apart by the bushings L 
surrounding each ot the machine screws / and the pin K, 
each end of which is bolted to one of the plates. The gear 
0, the driving gear, la driven by the shank F, which fits into 
tbe drill press socket. The shank, F, baa a keyway cut In at 
£t, which engages with the feather set permanently In the gear 
at 0, so that the attachment may be raised and lowered as tar 
as the keyway will allow without Interruption of motion, in 
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addition to the drill teed. Tbe driving gear drives tbe Idle 
gear D, which revolves on the pin K, and drives the gear S. 
This gear E drives the drill spindle O. and thus the drill B 
Is driven right-handed. To give the drill pressure there la i 
feed sleeve at <3, which Is ted by holding the knurled head R. 
Tbe drill H Is made from an old drill shank Battened out up 
close to the taper. 

BLOTTER TOOL HOLDER. 
Fred Harrison, Philadelphia, Pa., sends a sketch of a spring 
tool holder wtiich he has uaed very saccessfully tor rougUiw 
work on the Blotter. The tool Is held by two setserewa In Uc 
head of the holder, while tbe head itself la held In the iliaiik 
of the holder by a forked Joint and pin. Tbe back sldei ol 




rig. 4. 

the fork are rounded off at o and the back side ot the tongue 
on the head Is rounded off at b. This allows tbe bead, with 
tbe tool, to spring back on the return stroke. At tbe end 
of the return stroke the springs c c return the tool to worUns 
position. 
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NEW TOOLS OF THE MONTH. 



TTadAr tbla beadloff (ur« lUt«4 dsw mArCblno tuid «m&II tools 

wboa th«y at« brought out. No tools or appUiuicc* tu^ 

dsscrlbed unlesB tbey mto suictly new and no d«*crlp> 

tlooB are laaen«d lor odvertUlnc conmldiirfttloBB. 

Blanalkotursr* wtU find tt to tbelr ndvantaca 

to DoUtjr v» wb«D tbey brtns out a«w 

pnidaota, ao tbst ihny mar be roprv 

■•Btad In this dopttrtmeaE. 

PIFB WREINCH. 
A neat pipe wrench, vbown In Fi& I. 1« numufactured b7 
the Pnink Mosaberg Co.. Attlehoro, Mass. It In 6 loches 
loQg and wFtghs but eight «tiaces. yet will take my site pipe 
or bolt Trom H to % loch Id diameter. The cm shows the 
principle of ibe wranch M clearly that a description Is ecarcely 
aMeaurjr. ta pulUng od Ihe wrench the Jaws tend to ciowd 




na. t. 9tpa Wnsoto. 

toietber and grip the pipe and hold It llnnly. and In rerers- 
iDg the motton the wrench relciassa Itnelf. The Jawb and 
handle are drop fQridDKs handsomely polished. The desten Is 
eitremely almple for an adjusable wrench. coBSlstlDg of but 
three parts— the two drop forsinBa a&d the pin. 

BBVDL PBOTKACTOR. 
The Athftl Hachinn Co,. Athol. Masa, bare juBt brongbt 
out a new bevel protractor, shown In the cut. Fig. 2. 
The blade swings 90 degreei between the frame plalea and te 
held In position by a thiunh nut and a screw operating upon 
a booked coupler tn the Indicating arm. The protractor Is made 




Pt«tnMi*r. 
of thin tool ttHl to that when no aquarc edge Is available 
llnea can be accurttety taken from a drawing and transferred 
to the work by the use of this tool. It Is a very bandy tool 
for draTtimcn. and Is made In two sizes, 9 and U incbes. 
with one or two blades, ss desired. 

MACBINISTS- VI8B- 
A small vise tor toolmakera' aud machlnlBts' use haa been 
brought out by the Hopklneoa Machine Work*. 23 Taylor St.. 
Sprtngfleld, Mass. The Jaws ara 2% Inches wide, one Inch 
deep and open 2Vi Inches. The entire length Is 6 Inches and 
th« weight, 4VJ pounds. Tbu viae ie tbue light enough lo be 
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used on the seoslilve drill press or the speed lathe and U is 
•troDS enodgb to hold work without Bllpplug. The morahle 
Jaw Is clamped lo the T-alot In the base by means of a bolt 
and la adjusted by a BCrew In the follower plate. The fol- 
lower la hold by two pins ftttlag Into holes In the hose and can 
he Quickly set In the dealred position. 

BBHCH TAPPING UACBIHB. 
I Mr. U. A. TutUe. Stamford. Conn., bas recently patented and 

L fa manurnirtuHng a naw bench tapping machine, known aa No. 




1 A. dcslgnod especially tor rapid, accurate work. The capac- 
ity ranges from a No. 2 to a No. 14 tap. tt has a owing table 
with a range of adjustment of 4 iochea. which adjuetmeei 
can be increased by lengtheuing the column. The work la 
held In position on the table, the up being operated to and 
rrom the work at will either by means of a foot lever or a 
band lever, llic marhlno can he ael lo tap only to tbe re-j 
quired depth, whlrb prevents brealdng taps in blind bolM. 
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The machlae haa an adjustable stripper to prevent wentj 
being rulsci from the (able, and Ita base Is I1nl»bed. glrlngl 
greater range for Jig work. The tap spindle la driven byj 
an endlees belt from a shaft having a two-speed cone on the I 
rear of Ihe machine, the belt running over an Idler In Una' 
with the cone puller at xbn rear to give the opposite metloai 
tn the friction pulleya. The weleht counterbalances the 
chuck and chuck spindle, wblch has a free movement through 
a hollow spindle driven by the frlctlou pulley*. Ths re- 
verse pulioy Is Bma.l1 and releasee the up rapidly. Ttii» 
weight lever, being raised by a compression spring plunger at 
Lhe rear of tb< bracket starts ibo tap and prevents sLrlppIng 
of the thread tn the work. This spring may be so light that 
the Lap will not destroy tbe flneet thread, or tbe tension can 
be increased, as required, by a larger tap. 
LATHE PAN. 

The AmsCutz-Osborn Co.. Caxlon RulldiDg, CleTtland, O., 
have designed and placed on the- market an edjufitabte lathe 
pan of wblch an cngravins Is ^Iiown In FlK. S. Tbe pan 
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Is entirely of metal and hence Is Itreproof. and Is bo designed 
that the brass and Iron chips may be kept separate. The 
framework may be adjusted to brine the pans at any piilnt 
between 20 and 73 Inehes from tbe floor and It la bvllt In 
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tfaU buumcr «iiiil>l« It to produo* work mncli mott r&pldljr 
UiBn toriDeTly. It is made la six bImi for ctialDB of 3-lt to ^• 
Inch s(oc)c. 

ELECTBICALL-y DKIVEN SHAPBR. 

Tbe engmTlng. Fie, S. &bowB a heavy trarellDg b«ad 
Khnpor with two headH, as built hy the Clnelnaati 9bap«r Co.. 
CiDCisaatl. O.. wlieo It in to lie motor drlTeo, 
It iB an 18-Inch by 12-toot ahapar and two direct- 
E«arcd Tariab]« epevd motors are emplojrcd. ooo 
for each h«ad. Tti« molorx are not In place, but 
the bi^ackets for supporllDX th« motor, th^ 
gear siiiirilK 3D(1 the large grur, which Is drlvirD 
bv the small pinion on tbe motor, are shown 
for dririuK the right-hand end o( tbe tuachlnc. 

Tb« marbin« Is untisually oaawlve, and a bear- 
lag atrip Is placed on tbe lower edge of the bed 
for the (able apruna. giving n strong sup- 
port The automatic foods, both tor tbo saddle 
and cIrculAr attachinent, are of recently pal- 
etiied construction, and the direction of teed 
can be eaallr cha.H^(l while the machine lit In 
motion. Tbe machine la well admpted (or a claea 
of work that cannot be dona on the ordlnarv 
type of ahaper, particularly for work of the 
heaviest claas. A machine like tbat In tbe en- 
grsTlng la now In oporaUon nt the plant of tbo 
W. K. Trigg Co.. Richmond, Va. 

NEW RADtAI^ DRILL, 
In Fig. 9 la an Illustration of a new Moot radial drill 
manuCaclurvd by tho Foidlck & Holloway MacUlno Tool Co., 
Cincinnati, O. The drill has convenient arranEemenibi tor 
tapping, positive geared feed, and bacb gears on the liond, 
brlnglnK tbe greatt^st amount of power possible directly to tho 
work. Tho reversing or tapping device ts so arranged thai 
the spindle may b« started In either direction withont ebock 
or Jar. Tbe tapping lever which controls this device travels 



Ib Eupported on ball thrust bearlnga. Tbo arraug«tneot 
the wheels and levers la compact, ibe saddle la raised 
lowered by power and has a long bearing on the column. 
countershaft Is employed and the machine can be placed wl 
or at right angles to the main shaft, as desired. The bevel i 
miter g«nrs have planed tMlh. 




* 
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wltb the bead and la ihua always where the operator can have 
complete control of his machine without leaving bis position. 
Tho feeilK are arranged in geometrlea) progression. 

Tbe 1mB« Is deep and has no projection, making It suitable 
to have the top of the baaa level with the 6oor. The column 
Is of boi Boctlon and the laittnl arm la cxccptloDnlly stiff, 
baring atllfenlBg ribs bolh on the upper and under aide. It 



The macfalne drilU to a center of a 9fi-inch circle; 
dlBtanco from spindle to base. C4 inchea; dtamoter of spit 
1 13-16 Inches; traverse of spindle, 11 inches; traverse or 
saddle. 39: travei-se of bead on arm, i2 Incbea: wtdib of bell 
on cone, 3 inches. ■ 

COMBINED SDBPACH AND DRILL, ORINDEB. 
The accompanying illustration. Fig. 10, shows a ma- 
chine Intended for both surface and drill KTlnding. With ihii 
machine both istdes may be n»v<\ cimultojieottaif. Tit* 
xrlnder Is simple lu Its opcrallon; no adjustmeots art rt- 
qulred to grind drills of dllterent Mzea. 
Tho wheel for surface grinding is 12 lnch« la dlamwf 

by I'^'Inch face, and Is central over a table ID Inches wide hj 

18 Inches In Length, 

which can be lowered 

to 20 incbea below the 

spirdlo, so that there 

is ii iipace of 14 incOctt 

onder the wheel. This 

drop can be secured 

without boring a holu 

In the floor for 

va 1 1 n i; screw. 

Ecrew iB geared 

hnndwhccl shaft 

through a pair of Bc> 

cnrately cut miter 

gears, and a illtil grad- 
uated to tbe thou- 
sandths Insures th^ 

making and reading of 

llnp adjuatmcnts. The 

tabic Is Klbb«d to tbe 

fill lit! uti tbo column 

and the oil holes lea^l 

ing to tbe bearing ^'m- >o wui^BHit * Momu ona«v 
of the handwfaeel thaft and thruMt bearing of tlia elavailnc 
SL-rew art! iirotectvd from grit. When desired, one aide of the 
machine can be equipped for plain tool grinding Instead of 
drill grinding, and can be provided with a suIUblo rMt ac tbe_ 
wheel. 

UOTOR>DRlVEtN SDRF&CBI OBINDSB 
A full automatic motor-driven surface grinder, made by 0. 
8. Walker and Co., Worcester. Mass.. la shown In Fig. IL ThU 
Is the l.iteat of the lino of surfaoo grlndeni built by this cod 
pauy. the otherit being belt driven, hut fitted with tbe Wajkfr 
magnetic chuck. 

In this mnchlno thA magnetic chuck Is built la the putea 
and arranged so tbat It Is automailcBlly magoettied or de- 
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nvUzed US the machine Is aurted or stopped 'wUh so 
:cbeB to turn and do screws to lighten. The operator 

onlf to iBf th6 work on tht platen and etan the ma- 
id, 
be erindloic aplodla has a motor coupled dlrectlr to lu 

ead. ta rlUR oi1^ nnd the whole has micrometer verdcAl 
iBtment and quirk ndjiistinenl aa well. The carriage and 
en are operated by a motor Id the bane of (b« machine and 
the feeds are automatic at each ond of the stroke. The 
bine has aolomacic dead stop, operated br means of un 
trl*a) contact wh«i the cut Ib flnUhad. 




b« platen bas vHrlable Riicrd ami citn lie changed from 

mntomallc to automatic longitudinal feed wllbout cross 
t, or to simple bond feed. The whole machine will auto- 
Icallr stop If the ebftctric powir Falls for uny n^axon, the 
tcb automatically opening so that no harm fan eome to the 
ors shoulil the current be suddcolj turnod on as<iln lu the 
, or abould the niaoh<n« stop In Ihn midtt ot a cut u the 

of the day. One ot Lhu moat Intcreatlug features of the 
:blDe Is that 11 is portable. The mucblne 1b on thre« 
iftls (one of them n caMor) and may be readllj' moved from 
M to place la the shop where most convenient. In this 
iDer the machine may be transported all over a large ma-, 
)« plant and bo UGcd on the various Jobs of awvmbllDg. 
. or In the tool room. 

he only exterior connecllon to the machine la by m«ans 
I alosle motor cord. Th? machine at present le only fur- 
isd for K dir«ct-eurreut clrctilt o( 110 toHb. ihn onllnary 
p llgbting currenti Tbe No. 1 machine will surface a 
:« of work IG Inches s 5>/j Inches, and with It Is furnished a 
deally adjustable bark rest (not shown). The No. S ma- 
le will surface a piece of work 19 Inches hy 6 Incbea and 
) macblDe will grind Ite own platen. 

In Qeneral, 
be Boston Gear Works, 162 Purchase St, Roston, Ma«.. 
e begun the manufacture of mlUliiK cutlers hoth for cut- 
{ tbe teeth ot gear wheels and for gt-neral milling. They 

also prepared to furulsh bobs for worm g«ara, cutters for 
■al gwtra, worms and for any special work. As this Arm 
« long made a specialty of gear cuttlns. they have much 
erience In the use of cutlers and in the manufacture ot 
elal cullers for IhPtr own use, and In placing [hem upon 

market are able tv utilize the results of tbelr experience. 
Fox Hschine Co., Orand Rapids, Mich., have brought 



out a larger size of their hand and power fe«d mlUlnc mn- 
cMne. Tbe smaller sixe waa brought out about two years ago 
and was lllualrated In Macuim'bv at tbat time. Thla ma- 
chine boil a hand rack and acrcw and a power screw (e*d, thtis 
combining the adTaniages of a light power milling machine 
with thoee of a Bubetantlal hand machine. The new sin baa 
a loncitudlnal morcmcnt ot the table of Si lochea: a traiia- 
vcrso movement of S Incbcs and vertical adjustment of 14^ 
inchea The epindle boxes ara ualveraally adjustable and 
the power feed, spindle, etc., an tbe same aa la tbe smaller 

macblDe. 

• • « > 

STANDARD PIPE UNIONS.. 




A. S. H. B. OOMMITTBB KSPORT ON 8TANDABD PIPE 
t?NIOM8. 
The American Society of Mechanical Engineers some two 
yeara ago appointed a committee ot five members, confuting 
of Messra. E. M. Hcrr, .V. 8, Vogt, W. J. Baldwin. G. M. Bond 
nnd Stanley O. Flag«, lo consider tbe subject of standardizing 
pipe unions. Tbe work was taken up in conjunction with 
committers appointed hy the American Railway Master 
Mechanics" and Manter Car Builders* Aaaodations for tha 
Mine purpose, nnd it was agreed that the A. S, U. B. coracult- 
lee should proceed with the work Independent of the other 
coromlttees who hnd under consldcralioD tbe subjects of 
uniform pipe threads and square headK for bolts. 

A careful examination ot the dlmendoos ot the threads In 
unions made by each ot the principal manufacturers of such 
pipe fittings shoved tbat there wars absolutely no two alike, 
and. furtber. that the other dimensions were bo seriously 
affected by the rtltnenalona of the thread in the coupling nut 
that any nucceSHful attempt at uniformity In the threads must 
necesaarily carry with it uniformity In many other illmenslDus 
of the union Itself so that the committee would be obliged 
to lake up not only the dimensions of tbe threads, but also 
those of the entire coupling union. 

A careful study ot tbe design of all makes of pipe unlona 
now commonly uiied was then made for all sizes ot pipe from 
W, to 4 Inches. Inclusive. The InTestlgatloQ showed that no 
make of nnlong woa sufllciently free from defecis when 
critically examined In all the slues to warrant lis ailoptlon as 
a standard, even If It had been considered advisable to do bo. 
Tbe eommlttee then decided to undertake the complete dealKn 
ot oommerclal sizes of malUubla pipe anions for wrought 
Iron pipe from % to i Inchoa, Incluelvo. In order to got a 
do«lgn which they could Indorse as conslBlent and desirable 
aa a proposed .it:indard pipe union. 

The aci-ompaoyinK cuIr. Figs. 1. S. 3, and i abow the com- 
ponent parts of a ?i union with the various dlmennions num- 
bered for reference Id uble of aiies. The table glvoa the 
dlmenslonH of all slaea of uniona from Vk to 4 Inchoa. the 
flgurc« at the top referring to the correapondlng dlmenBlmw 
In tbe cuts of the %-inch union. 

It will bo noted that all sizes from H to 4 inches have tbe 
pirn; nnil i.wlrol ends pnnelcd where the pipe wrench engages. 
This paneling In not put upon tlie smaller slies on account 
of the Increase in elae ot the nut and dependent parts, nfces- 
xllaled by putting the ribs on the ends, nor la It considered 
at all noceasary on these sizes, 

Tlic mark "3" on the side of the anion nut la suggeslefl 
for a designating mark to show that a union bearing such 
a mark Is of the proposed standard. Such a mark could bo 
itecured by copyright by Ibe A. S. M. E. If It was doomed 
wise to pursue ««ch a courw. The committee recommended 
that this be done and all standard unions he thus designated. 
A number of H s^d 2-Inch unions were made to the pro- 
posed etandard dimenstona and tested to destruction in two 
ways: 

1. TcMile Tett.~-\ round bar of Iron, threaded witb proper 
size pipe thread, waa screwed Into each of tbe unions, and a 
tenello strain waa put upon it until rupture occurred. Where 
the casting was good tho breakage generally occurred from 
the sharp corner under tbe collar oa tho nut. or under the 
collar on swivel. Indicating that the uniformity In elrcngtb 
aimed at in the design was probably affected hy the sharp 
corner k-tt by Anlshlng the bottom of the nul and tbe collar 
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-on swivel end. The stresgth seems ample, bovever, bo no 
•change In the dlmenBlons la recommended. The average 
brealdns stress of eight pieces, % Inch, was 11,200 pounds, 
jnlnlmum 9,860, maximum 12,080; of 2-lnch. the average was 
'34,460 pounds, minimum 28,800, maximum 38,600. 

2. Tranaverae Teati. — Made by screwing a round bar of 
Iron, threaded aa before, Into each end of union nut, these 



Bursting tests were ahra made with ^ and 2-lnch nnlou 
by putting « pressure of water upon the union when fitted to 
piping. The pressure was gradually Increased to 1,200 ponndi 
per square inch, the maximum obtafnable, with no failsn 
except some leakage under these pressures at the joint 

In order to secure and maintain the unlformltT aimed at, 
if the report of this committee be adopted, It will be necesaarr 
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Descriptioii Accompanylntr Table of Malle- 
able Pipe Unions. 

Colanui No. 1 In tbe table gives the nominal 
dlatneten of pipe. 

No. 2 glvef the diameter of pipe at one-half 
the height of full thread nearest •olid section 
of pipe. 

No. 8 gives tbe Internal diameter of the 

No. 4 etves tbe dllTerence between Nos. 2 
and 8 and Is equal to twice tbe thlcknesH of 
metal In pipe measured from Inside line to one- 
half tbe height at thread, as apeclQed before. 

No. 5 gives tbe outside diameter of end of 

Sipe union, and Ib taken as No. 2 plus twice 
o. i plus an arbltrar; Increment. 
No. 6 li equal to I^o, 5 plus an Increment 
varrlng from 0.04 to 0.07 Inch. This Incre- 
ment was allowed for the purpose of belnj; 
able to slip tbe nut over the upper swivel end 
of anion. 

No. T Is No. 6 plus an amount varying 
between 0.16 and 0.29. This Up created Is 



coualderably In excess o( what exists on pres- 
ent pipe unions, for tbe Teaaon that we Sud 
tbe surface between tbe Up and the corre- 
sponding part of nut Is often damaged, and the 
bearing surface, when the (uU str^ngtb of tbe 
man is used on tbe wrench, Is sumdent. We 
asinme that a man would pull about 30 

[lounds on a wrench, with a possibility of using 
eu force on ptpea of small diameters. For 
tUltt reason we made a variation In the width 
o( the lip, which lip, theoretically, would be 
uniform tor all sizes of pipe. Tbe nut itself 
has been strengthened to prevent the lip from 
deflecting upward. 

No. 8 Is No. T plus an Increment varying 
from 0.02 to 0.04 Inch. 

No. 8 IB No, 8 pins twice tbe height of the 
thread. 

No. 10 Is No. 9 plus an Increment varying 
between 0,04 and 0.U8 Inch, 

No. 11 Is No. 10 plus one and one-balC times 
No, 4, 

No, 12 Is two and one-half times No, 4, and 
was flgured especially for twarlng surface, so 



that the thread would not wear too rapldlf 
when the nut Is occasionally removed. 

No. 13 has been aammed arbitrarily, bat in 
all cases Is greater than tbe leogtli of tnll 
thread on standard pipe. 

No. 14 gives tbe number of threads per 
Inch In leagtb of nut. This threwl, we 
believe, should be United States standarO form 
and not sharp thread. 

No. 15 Is taken arbitrarily, but la baa*(i on 
the probable requirements of mannfaetaren 
for tapping out tne nut. 

No. 18 Is tbree-tourtbs of Xo. 4. 

No. IT gives the full height of nut and U 
equal to No. 12 plus No. 15 plus No. 18. 

No, 18 Is tbe amount of projection oatalde 
of nut. 

No. 19 Is No. 2 plus No. 4 plua an arbitrary 
Increment. 

No. 20 Is No. T lesa No. 16, with alight 
modifications. 

No. 21 gives the clearance at several point*, 
as Indicated In cut. 

No. 22 Is assumed arbttrartly. 



bars being of sufficient length to be supported 11 Inches either 
side of the center of the union, load being applied on center 
■ot union nut. Breakage occurred at different points, indi- 
cating fairly uniform strength. THe average breaking stress 
-of three pieces, ^-inch, was 730 pounds, minimum 710, max- 
imum 750; of 2-lnch, the average was 7,930 pounds, minimum 
7,800, maximum S.OOO. 



to have standard gages prepared for the finished parts, I. e., 
the thread and collar of tbe nut, the external thread and 
finished parts of the nose piece, and the external finished por- 
tions of the swivel. The threads for pipe connections an 
already established standards recommended by the American 
Society of Mechanical Engineers, being the Brlggs standard 
for pipe threads. 
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FBESH FROM THB PRESS. 

Watck-Tobi BDii.Bita. Br Lealle 8. Bobertaon. Pobllahed hj D. Van 

NoBtr&ud Co., New York. 214 Sto pages. IlloBtrated. trice, V3. 
Tbe matter id this bock la based upon a course of Ir-tures upon 
water-tube boilers, delivered at UDlversltr College, London. Tbe book 
Is devoted to a description of a great many tjpea of water-tube 
boilers and of boiler appliances. Bene tables of proportion! are given. 
Tabts xtii. AMD xviii. or Kasi Lbsbo»s in Mechakicai, Dbiwiko 

AND Machine ukhion, by J. G. A. Meyer, have been Issued b; tbe 

Industrial Ihibllratlon Co.. New York. 
BInee Mr. Meyer's deatti the manuscript prepared by blm baa been 
arranged for pabllcatton by bis associate, Mr. Charles O. Peker, and 
tneae aectlona of Mr. Meyer's elaborate work on drawing and machine 
deaigli are prepared nltb tbe same care and bave tne same blgb 
Standard o( the former numbers. The price of each section la Su 
centa. 
Cast Iron, a REcnnn of Ohiginai, Research. By Wtlllam J. Keep. 

Pabllshed by John Wile; t Sona, New York. 226 8vo. pages. 

Illustrated. Price, *:i.60. 
This volume waa prepared In response to requests tbat tbe resnlta 
of tbe author's resesrcbes In Ibe study of cast iron might be ntbered 
together and presented In coDTcnleot form for reference. Mr. Keep 
has done mncb to advance tbe knowledge of foundrymen In tbe suo- 
Jecta of mixtures of Irons, the strength of Iron, methods of testing, 
etc. The book contains records of extensive tests to determine the 
physical properties of cast Iron, and particular attentlou Is paid to 
tbe author's Investigations regarding shrinkage of cast Iron. De- 
cided opinions are advanced regarding the best method tor founders 
to pursue, and It Is beld that he may be able to use the shrinkage 
test In all cases In order to determine the quality of Iron. Tbe 
methods of applying these tests are brleSy and coovenlently sum- 
raarlsed. 

PowBB AND Transmission. By R. W. Kerr, Assistant Professor of 
Mechanical Rnglneerlng. Agricultural and Mechanical College ot 
Texas, I>ubllBhed by John Wiley & Sons, New York. 3B6 pages. 
IlluBtrated. Price. »2.00. 
As B text-book for manual training sctaools and schools of mecbanic 
arts tblB volume will undoubtedly iTnd mncb favor, as the treatment 
o( the subject Is very elnnentary. Tbe book will prove valueless, 
however, to the engineer or to the student who la attempting to ob- 
tain a sobstantlal education In englueerlDg subjects. The reasons 
for this Is tbat the scope of tbe work la so extensive that the author 
was able to give only a superndal treatment. While thfa would 
enable a yonng atudent to obtain a good general knowledge of power 
and trausntlsalon, the Information wonliT be of but little value In 
dealgnlng. The list of subjects Is somewhat appalling for a single 
TOlume, there being eight chapters on applied mecbanlca and mechan- 
ism, several upon the steam engine, Inclndlu compound engines and 
condensers: Indicators, Ibe steam boiler, etc., while pumping ma- 
chinery, gas engines, water power, compreased air and hot air engines 
all come up tor consldsratlon. 

Vblocitt DiAQRAUB Thbib CoNaTRUCTioN ANi> UsES. Hy Charles 
William McCord. PTofraaor of MechaolcBl Drawlu. Btevena In- 
stltnte of Technology. Published by John Wiley ft Sons, New 

^york, 118 pages. Illustrated. Price, »1.50, 

This treatise fs an abstract of a serlea ot lectures given to tbe 
Stadents of Stevens Institute. It Is In effect B theoretical work 
apoD kinematics or the study of mechanical movements. It explains 
Krapbic processes (or determining at any given Inatance the direction 
and velocity of motion ot the point, whether that motion be constant 
or variable. Apparently the book la valuable more as a work to give 
training In the theoretical principles of mechanical movements tnan 
•a a work for the engineer. This Is particularly so from the fact 
that the pressures transmitted rather than the velocities In mechan- 
ical movements are more Important for the deatjnier, and the pressnrea 
In most Instances can be determined by simple applications of the 
parallelogram of forces. 

TBI InticATOB Handbook, Vol. ii. By Charles N. PIckwortb. Pnb- 
llabed In linden, and for sate by D. Van Noatrand Co.. 25 Mur- 
ray St., New York. 132 12mo pages. Illuatrated. Price. »1.50. 
l^e first volume of this treatise dwelt upon the construction and 
application or the indicator. Volume II. takes up the Indicator dia 

Sram. There Is an Introductory chapter, after which follow : The 
lagram In detail ; diagram analysis ; diagrams from compound en- 
pnea; dlatrrama from ^s and oil engines: diagrams from air com- 

Sreasors, pomps, etc.; diagram calculations. While this treatment of 
he subject Is prepared from the standpoint of Bnglish practice. It 
Is a valuable work for Amprkan readers, and Is the most complete 
treatise on the Indkator with which we are acquainted. 
Uetalldbqi op Cabt Ibos. By Thomas D. West. Third edition. 
I?T;f?'i .""' enlarged. Published by the Cleveland Printing and 
Publishing Co., Cleveland, Ohio. &27 12mo pages. Illustrated. 
Price, (3,00. 
The books by Thomas n. West upon practical foundry work have 
become widely known and are considered comprehensive treatments 
of general nrlnclples of foundry practice. Tbfs book takes op th" 
nietatlurglcBl side of the subject, without, however, going so (ieeply 
Into the subject ot chemistry as not to be understood by the non- 
technical resder. Foundry mixtures, physical tests of Iron, the 
manufacture and use ot coke, the properties o( or«s. etc.. suggest the 
ground covered. Tbe author calls particular attention to the section 
contalnlne a compllnilon of the AinPrlcan Foundrymeu's Association 
teats which are valuable by reason that each grade was poured from 
one Isdlp of Iron Inside of about twenty seconds, thus causing all th^ 
oara of each set to be poured at the same temperature. 

ADVERTISING LITERATURE. 

We have received the following cnlnlogiies and trade circulars: 

Thb Frank MnsanEHO Co., Atlleboro. Mass. Catalogue nf bicycle 
and automobile beliK snd r-r small pipe wrenches which are Illustrated 
in another part of thl» Issue. 

Th« Amkhicas BuiwRB Co., Detroit. Mich. Illustrated catalogue 
No. 1.15 of hot hlBfii apparatus, for heating shops, factories and other 
buildlDgM. The caisloRitr' llluslrnles the beaters, blowers, and the 
engines used for driving the blowers. 

O. S. Walker & ('•<.. Worccsier, Mass.' Catalogue D of grinding 
machinery, in this rnialoKue are irhown their new line of surface 
grinder, of which one Is Illustrated In the department "New Tools o( 
tbe Month." There are also shown the Walker tool grinders, rotaW 
chucks, etc. 

Thb Link Rbi.t Rnoineemino i:,.. Nlcelown, Phllada. Catalogue 
of the Rcnold silent chain gear. This Is tbe chain that has recently 
attracted so much attention and that has tbe peculiarity of auto- 
matically taking up the wear occurring on the chalo and the sprocket. 
It Is used fur all kinds nt power transmission. 

Jas. Clarke, Jr., Sl Cn.. Louisville. Ky. Illustrated catalogue of 
electrically driven toolH. These are small tools with motors attached, 
and Include a sensitive drill, a shop saw of substantial design, a seml- 
radlni drill, a tool grlnd>'r. and a neat center grinder, which can also 
be used for cutters and reamers. 

Tub Watson-Stillman Co., 204-210 East 48d St., New York. Cat- 



alogue No. 03 of hydraulic valves and flttinsB. This shows raises 
as made by this company for use In connection with dUTerent kinds- 
of hydraulic machinery, such as presses, accumniatora, draw benches, 
etc. A great many flttlngB are shown, packing lenthen, and othw 
h;draDllc appliances. 

WiuAK ft OoBDON, Worcester, Mass.. makers of drop torglngs, arc- 
Issnlng some attractive circulars which can be scarcely ciaased as 
advertising matter. The two at hand contain, one 8 abort story of 
Jamea Watt and bla work, with an iilnstratlon made from a tMs-ietlet 
of the inventor, which Is supposed to be very old ; the other a short 
history of Matthew Bolton. 

Thi BiLLiNoa ft Bi-enceb Co., Hartford, Conn. Catatogae of dro^ 
hammers, trimming presses, etc. The new features in thTs catalogoe 
over previous editions are a new die shoe with which their preaa w are 
now fltted, a metal board guard, a Lombards lifting jack for drop 
hammers and a new heating furnace. Tbe shipping weight and cable 
measurements Of hammers are now given, for convenience in shipping. 

Fat ft Scott, Dexter. He. Illustrated catalogue of machine tools. 
These Include engine lathes, from 13-lnch to 92-lnch swing ; turret 
lathes, both with the turret on the carriage and with the tnrtet In 
place of the tallstock : a 12-lnch sbaper, and an automatic splndir 
drIllioK latbe. There Is also shown a universal.^ tnrret lathe, hnrlns 
a special turret on tbe carriage. They have also tsaued a new cata 
logue of their pat tern makers' machinery. In which are shown pattun- 
mahers' lathes in various sixes, for both the largeat and the smallest 
work. ^ 

MANUFACTURERS' NOTES. 

Mr. Reuben C. Hallbtt, who has a large circle of friends throngh 
out the country, has accepted a position with tbe Chicago Poenmatl'T 
Tool Company's Eastern sales department. 

Tbb CLiNO-StTRrACE Mfo. Co., Buffalo. N. v.. have published ao 
attractive circular telling about some of the curious uses to wblcb 
Cllng-Snrfsce was put at the Pan-American Exposition. It waa nscit 
on belts for driving machinery In every part of tbe gronnda. 

Thb New Pbocbsb Haw Hron Co.. Syracuse. N. Y., report baslneaa 
very good. They had an order from the British Westlnghonse Elec- 
tric £ Hfg. Co. for 60 of their New Process ooiselesB pinions and 
add that orders from other sources are coming fast. 

Flatheb ft CouFANT, Incorporated. Nashna. N. H.. bave twen 
organized since December 4th, to carry on tbe business of the Bun ot 
Flather ft Company, now dissolved. The newly-organiied company 
will collect all accotintB and assume all liabilities of Flather ft Co. 

Thb Bust Hro. Co., Akron, bhlo. bave received a sixth order from 
tbe Calumet ft Hecia Ulnlng Co. for Cross ol) Altera, making twelve 
of these Biters now In use In tbeir different mines. The Burt Company 
receive also a large number ot "repeat" orders from tbe laijer cod- 
cema. 

Geo. BuRNBAit ft Co. (Prank Reed, proprietor), of Worcester, Mass., 
bave purchased the land (or a shop In Hammond St.. Worcester, anit 
will ttegtn to erect a bnlWlng for their buslneaa In the spring, which 
will be aboat 40xl2B feet. This Increase In their facilities has l>era 
made necessary by a steady growth In their business and la th« aales 
. of their drills and other specialties, 

Tua HODOE Boii.BR Works, East Boston, Maaa., a firm that was 
firat established In 18S5 by Ebeneaer and Jamea Hodge and car- 
ried on by John E, Lynch, Is now Incorporated under the Inwa of 
the State of Massachn setts, and has moved to a new shop, Snmner 
Street, East Boston, where, with Increased tacllltles for promptly 
turning oot marine and stationary bollera. tanks, etc., they nope tor 
a continuance of the patronage given them In the past. 

The Buffalo Fobob Co., BufTolo. N. Y., recently received froi* 
Wm. Garstang. superintendent of motive power at Indianapolis, « copy 
of a letter which he sent to the Embree McClean CsTrliare Co., St. 
liOuls, an extract of which Is as follows : "Our Wabash shop la 
equipped with the Buffalo down-draft forges. I consider them a suc- 
cess, especially In so far as they keep the shop free from amoke anit 
gas. I don't believe there Is a forge better adapted for the work than 
the one In question." 

H. A. PBoaicK. formerly connected with and superintendent for 
the Pedrlck ft Ayer Co., who resigned three years ago to engnse In 
(he construction of a mining plant and standard gage railroad In 
ciouth America, has returned and has started In business In Phila- 
delphia with Mr. Charles A. Smith, under tbe name of H. A. Pedrlck 
ft Co. The new firm Is equipped for general machine bustnesa. bat 
has particularly In view the manufacture of certain speclaltlsa, whlcb 
wilt t>e mentioned later. 

Thb Ci^iNO-BosrAcit Mfo. Cn., Buffalo. N. Y., received reccnttr » 
letter from the Carnegie Steel Co.. Homestead Works, statltif uitt 
some 12-inch belts they were using on arc machines were stretched 
as far as the tightening slide would allow, at which point the belts 
would have to be shortened. After some experimenting they adopted 
the Cllng-Surface b^It dressing, and are now running the same betts 
slacked un so that they sag to within about 8 Inches of the tight sMe 
when loaded. 

The Standard Pnepmatic Tool Co., Aurora, III., annonuce tbat 
they are at>out to erect In Berlin, Germany, works for the nannfactnre 
of "Little Giant" pnenmatlc tools and appliances for supplying the 
trade in continental Europe, They add tbat there Is a great demand 
for these tools In Europe, psrtlcularly In France, Germany and Hol- 
land. Mr. W. H. Tew, formerly with the mechanical engtneerlnc 
department of tbe Chlci^o A Northwestern Railroad, has been ap- 
pointed managing director. The export business of the company dnr- 
Ins last December was 100 per cent greater than that of December, 
1000. 

The American School of Ciirresfondencb, Boston. Mass.. through 
the generosity ot Its founders and of several prominent msnufactnrers, 
are able to offer each year a few free scholarships In ensloeerinr 
courses to worthy and energetic young men. The acbolarsnlps for 
1002 sre now svallable. and appllcatlous from among the readera of 
Machikert will be considered. Never before was the demand so great 
tor men with skilled hands and trained minds, snd to these the doors 
to progress snd saccess stand open. Tbe opportunity here presented 
of obtaining grails a technical education, with tbe help of Instruelois 
specially quallded In all branches ot engineering, should appeal to tbe 
ambitions young man. 

The Chicago I'nbduatic Tool Co, ot V'ew Jersey Is a uniflcatlon 
of the Qve following companies: The Chicago Pneumatic Tool (To- 
ot Illinois: the Itoyer Machine Co., l>etroll. Mich,: the Cbleholm ft 
Moore Crane Co.. Cleveland. Ohio; the Franklin Air Compressor Co.. 
Franklin. Pa„ and the new Talte-Howard I'neumatic Tool Co.. Ltd.. 
London, England. The company starts with a working capital largely 
In eicess of a million dollars. Tbe company's ececutlve board aa< 
uouuce the following appointments: W, O. Duntley, Vioe-Prealdent 
and General Manager : C. K, Walker, Assistant General Uanaceri 
Thomas Aldcom, General Sales Agent : W. P. PresstDger, fieaenl 
Manager Air Compressor Department; Chas. Booth, Manager of Chi- 
cago OlOce, and 8, G. Allen. Manager ot New York OOlce. The coa- 
pany are devoting especial attention to air compresaors and r^MR 
the outlook very encoursgtng. Among recent orders receive waa 
one from the Lehigh Valley K. R. Co. for seven SOO-foot air 
pressors. 
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STEEL GEARS 



The Increasing duty demanded of Engine Lathes is very 
much like the increased duty demanded of Locomotives. 

"The old fashioned machine" will not do the work. 

Examine almost any so-called "up to date' Lathe and 
you will hardly find an improvement on it not found on 
the same make of Lathe five or ten, or in some cases fif- 
teen years ago. To call such machines "up to date" 
is absurd. All we ask is for you to get one of our cata- 
logues, compare our Lathes with the others and then de- 
termine which is in fact "up to date." 
As one new feature on our Lathes we call your attention 
to the fact that the gears, with the exception of the back 
gears and those on the spindle, are cut steel gears. 
This costs us a lot of money but is worth to the users 
many times its cost. Some of the new tool steels will 
stand so much more than old tool steels of similar size 
that the limit of output has been transferred from the 
"tool" to the machine. See that you have the "up to 
date" Lathes that will get everything out of the "up to 
date" tool steel. 

Sizes: 14 inch to 4S inch. 



The Lodge & Shipley Machine Tool Company 

Cincinnati, Ohio, U. S. A, 




Arc good drffls 
Do lots of work 
Do it well 



Two sizes — 5-foot and 6-foot arms. 
Both sizes take 89 inches between 
Spindle and Base. 




New York, 136-1» Llb«rty St. Chicago, W««Urn Lnion Bld(. 
Boston, 14^ Pmu-I St. Pittsburgh, Carixgl* Bldg. 

Buffalo, Seneca A Weiu SU. St. LoiiU, 5 1 6 North Third St. 

London, 39 VIctorU St., S. W. 



The Pond 
Machine Tool C 

136-138 Libertv Sfreel, 
New York City. 




SMALL TOOLS. 

Standards 

and 

Gauges. 

TAPS, DIES, 

REAMERS, 

M1LLIN6 

cutter: 

RATCBEIS, 
PINCHES. 
MEASyRINQ 
MACHINE 





Write f«r oew 
jisi issued. 

Pratt&Whitneyi 

Hartlord. Conn. 

Cikw*, M •ulb aiulua ft. BrfWn, «•. *m \ t « »dk )k 

roHIBdN ftl»«VDrT*'RVU; MbIb CItf. W«k. IM 
i^Jtv^Ot. Uttfc*. ^tf«»J, ■»* * H l *». I —* ■ ■>*. 

Ol^'W"' I>ni*w*- *'■ tMHHT. *wii*ifci. fa«4—. U*- 



NEWTON 

Electric driven portable tools for heavy work 



COLD SAW CUTTING OPf MACHINES, 
MILLING MACHINES, 
BORING MACHINES, 
SLOTTING MACHINES, 
ROTARY PLANERS, 

ELECTRIC DRIVEN PORTABLE DRILLS, 
MULTIPLE DRILLS. 



n—ji^t^j. 



r 



.*j' 



(lUCHIME KO. tSO.) 

60 in. Portable slotting m&chiae. We also builO these 
with 40 in., 48 in., 72 in.. S4 in. and 96 in. stroke. 



(MACHtHE MO. lU.) 

No. I Portable boriog;, drillioc aod 
milling machine. 

4 1-4 in. bar, 33, in. feed. 

Saddle has a feed for milling of S fl. 



(MACHIHE NO. 187.) 

No. a Portable boring, drilling; and 
nil Ling machine. 

5 1-2 111. bar, 50 In. feed. 

Saddle has a feed of 8 ft. (or milling. 



NEWTON MACHINE TOOL WORKS, ineorp.r,ied, 

24TH AND VINE STREETS, PHILADELPHIA. 



BETTS MACHINE CO. * 

WILMINGTON, DEL., I. S. A. 



Makers of 



Heavy Machine Tools 

of the MOST ADVANCED TYPES. 





The above illustration -ftiows the No. 3 HoriKMit^l Boring and Drilling Machine. 

Ir ii< double back geared, giving 15 changes on the spindle, which is of cast &tccl, 
5 in. in diameter, and has .^o in. mowcracnt through the cone with provision for 
60 in. traverse when required. The sled spindle can be driven in cither direc- 
tion; has a full bearing through the ca6t iron deeve ei all limes, and does not lose 
any of its bearing surface as it i» run out, and has a quick movement by hand 
tbruugh a rack and pinion. 

Feeds are automatic, vary from -jh to -fk ot an inch with every graduation 
between these points and the spindle can be fed in either direction without revers- 
ing its motion. 

The table is 10 feet long, elex-ated by two screws, worm wheels and worms 
whkh are driven by power; said table carries a saddle which has a mot'emeni par- 
allel to the main spindle; on ihis saddle is a cj-ost table 48 in. by 60 in., which 
has a horixontal movemcni at nght angles. These tables can lie lowered until the 
top table is i$ in. from the center of the spindle; and by removing ihe upper tables. 
whKh are b^ m. thick, thi;} distance can be increafi«d to 4i<^ in. 



Horizontal Boring and Drilling Machines, usual siies. 

Vertical Boring and Turning Mills, from 5 to 20 ft. Swing. 

Planing Machines, from 3 ft. square to 10 ft. square, any length. 

Slotting Machines, witfi stroke from 8 inches to 24 inches. 



OUR POCKET 

CATALOG. 






We want EVERY MACHINIST in 
the WORLD to have one of them. 

With this in view, we will send a copy, post- 
age paid, to any address upon request. 



iWRITE FOR ONE: 



Goodell-Pratt Company 



Greenfield, Mass., 
I. S. A. 



^ 



Accuracy, 

Simplicity, 

Convenience, 

Efficiency, 

Durability, 



Are exemplified 
in the highest 
degree in the 



Becker= 

Brainard 

Automatic 

Gear 

Cutters. 



■• I hive used coni Uatty the Qeor Cutting MMhlne bought off ycu 
t«n yemrs >eo without spcDdliiK * dollar (or repairs." 

S« says one who has hid axpflHoBce. 




As its name implies, this ma- 
chine is automatic in all its 
movements. After being set 
and started, the cutter feeds 
through the gear blanks, returns 
rapidly to the starting point, 
the dividing wheel rotates to 
the exact place for the next 
tooth, and repeats the operation 
indefinitely, without further at- 
tention from the operator. 

An average machinist can 
operate from four to six ma- 
chines, according to the char- 
acter of the work. 

These machines are made in 
the 18 in., 24 in. and 36 in. 
sizes. Each size is made com- 
plete for cutting spur, bevel and 
worm wheels, and also for 
cutting spur wheels only. 

We also numfacture Vertical and Htraoital 
Milling MacbiiKs and Hiliiog Cutters. 



Send for Circular No. jo-33. 



Beci(er=Brainard Milling Machine Co. 




HYDE PARK, MASS., U. S. A. 



February, 1902. 



MACHINERY. 
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Horizontal 
Radial Drill and Tapping Machine 



Self-feed 

Is 

Positive 

Gear 

Drive 

(no belts) 



Vui hy Maoufactufcfi oL 
SAFES 
MOTORS 



GAS ENGINES 
RAE-WAY APPLIANCES 
MACHINERY 



•>).r 



^ i 



TJ^IS machine will be Found simply invAiuable for dnUing heavj- 
picces, and work that cannot br easily handled under an up- 
rijjht drill. A gluncc ai the tool will show the character of 
work [or which it is adapted, llie sbove illustrates our «iork ma- 
chine; we can, however, at a slight expense, change the tool to suit 
your needs. For instance, we oin (urnish ihc head mounted on the 
side instead of the end; or we can furnish a head on each end; or 
we can increase the travel of ihe spindle; or we can (umish the ma- 
chine without back gear or power feed; or we can fumtKh it with a 
very broad table, We can also furnish adjustable rests for buring 
bar, thus adapting the too! for regular boring purposes. 
N OT 1 C p ^'^ machine is back geared and lias both lever, 
- ■ - - - hand wheel and powCT feed, Capacity: will drill 

easily i J^ inch holes in iron, and tap i J{ inches. 

U interested in this machine liindty conespond with us. 

DESIGNED AND MADE BY 

W. F. & JOHN BARNES COMPANY 

231 RUBY STREET, ROOCFORD, ILU U. S. A. 

-ESTABUSHHD F87I 



FOREIGN MACHINERY MERCHANTS, 



AUSTRIA. 



TjnTOTE, CHILD & BENEY, 

** I. KalMDMuihnguw 13, Vteona, Aurtrta. 

I mp ort w i of Amnteut HacMigrr 

Md Toob. Cable uldreMi WhltechUd, W1«il 

A B C ud Lleb«r'« codes. 



AUSTRALIA. 



P ft J. MORISON & BEARBY, 

''^* Cuifafton, N<wcutk, N. S. W. 

Eixtfiag€n and Michlobta. 

IbrtB*, Htnlas and Hill Uachlnery, and Ensin- 
MN* Sm^ah Cablo address, "Sobo," CanTng- 



SKLOIUM. 



f VERSTREPEN-ELIAERTS, 

^^* 101, Muchc St, JiaiuM, AWTWHRP. 

Impotltf of Asurlcao Tooli utd Hudwan 

of svery deicriptlon. 



DCHIHARK. 



V LOWENER, 



AmBfkan MuUns Toob. 

OCff>BNHAGBN, DcmnaA. 
STOCKHOLM, Sweka. 
MALKS, Swtdtn. 
KHV YORK OFFICE, 

97 LfbMty St^ Room S03. 

fJIENSTAEDT & CO„ 

* ~ V«to. BoulcTud, COPHNHAGHN. 

Tliitofi la AmetlMD H ac Wogiy utd TooU, 
in OMn to enter Into corrsipoiidcoce with flrat- 
-'- — American flrma, with a view to repreamtins 
In Denmark and r«quen price llatl of ma- 
•Sd of all recent mecbanical InTenttoiu. 



TTTILH. SONESSON & CO., 

▼* COPBHHAGBN. DHMHAItK, 

HAUIO. 5VBDBN. 

^ Impodcn of Americaa Toob 

and HMftl WorklnKHachinerr. Also Ptunps, Tubes 
and Fittings; Wood Worklog Hachinerr, Bn^es, 
BoUert,etc. Correspondence solicited from mann- 
factnrers wlahlns to introduce new articles. 



■HO LARD. 



DUCK & HICKMAN, 

'^ 3 ud 4, ITbMwIiapd RomI, Loodoa, Batftad. 

Toafanafcm, Eogtoeen uuf Impodcn 
tf pi gli Clasa American Hacbinety , Tools and Snp- 
■Um. TelogTSms and Cables. "Roebuck, London," 
Dabsr'a wad ABC Codes aaed. Telephone Hoc 
■(41 Itt *'*^ iB^ Avenne. 



r V. BURTON, GRIFFITHS & 
^ C0„ 

-t Ladp|tBaqu»f«,UtkatsHll(,LO0nX}N,E.C 
ka p oiUta of American MacUne Toola. 
MMhoM No. jM« Bank. A B C and Lleber's 
Coda* nasd. li^esnuns, " Hlbon," London. 



r UNDLEY & CO., 

^"^ M Bacbfidd Read, LC»<DON. N. 

Tooti uid EDgtacen Suppltn. 

Watn^sto, Sheffield. Telegrams, Beanvoir Lon- 
don, Sheffield. ABC Code. 

CHARLES NEAT & CO^ 

^^ II3Qu«B VIctotta St., LGNEON, B. C. 

Amarican MacMawy Mctctuab. 

Ne^ione No. 5510 Bank. Lieber's Code ased. 

TeleETapblc address, ''Napthotlc, London." 

UENRY KELLEY & C0« 

* * tt, PALL MALL. MANCHESTER. 

Amarfcaa Machtnary aod Toob. 
■SA Code used. Telegrams, "AdTWitago, 

Manchester." 

TUUUS G. NEVILLE & Qo!» 

J 14 VsttT Sirwt, LIVERPOOL. 

fa|iiMliiii aad E^Mricn American Machinery. 

■nocbea and Agendea all over the World. 



PRAROB. 



ADPHE JTANSSENS, 

'^ Pub.aDd lOsBoidencdBsithskmy.Bnindk 

Htgb das American Tools. 
The oldest Importer on the Continent. Lleber's 
Code : Ai Code ; A B C Code. Cable address, 
"Ontillage," Paris and Bnuaela. 16, Place de la 
R«pnbllqtie,And 1, Bonlewd St If artln. Annexe: 
ta.Rnedel'BntrepM." - 



U GLAENZER & PERREAUD, 

^ ^* 1 Aratut d* It RstMdilkiuc, PARIS, 

In^odera of American MacHnefy 

and Mechanical Bapplies. Annts for The NItes 
Tool Works Co., Geo. P. Blake Mfg. Co., Etc. 
Lleber's Code. A i Code. A B C Code. Cable ad- 
dress, BLakeniles, Paris. 

OKRMANY. 



gCHUCHARDT & SCHUTTE, 

XmpExtefi of Amerioan Machine Toob. 

BBRLIH, Gcnnanr. 
COLOGNE, Gcftnsoy. 
VIENNA, AuMris. 
BRUSSELS. Bdghnn. 
STOCKHOLM, Swalsn. 
ST. PETERSBURG, Ru^a. 
NEW YORK OFFICE I 

123 Ubsrtr StMel. 



T\E FRIES & CO., 

*^ S7 Graf AdoKAaat. DfmtUatt. GERMANY. 
Importeii of American Miditnaty 

and Tools. Branch OfBcesi « Eolsor Wnhelm- 
strasae, Berlin, C. Germany. 9 Bschenbachgosse, 
Vienna, I, Attstrla. TeleRroms! "Defrles DnsoeU 
dorf." Lleber's Code used. Long Distance Tele- 
phone, No. its. 

ITRANZ KUSTNER, 

■^ Dh^. n. gbruany. 

In^oriaf of American MacUnary, 

and Bzporter of German Machinery and Engla- 
eera' Snpplleo. Foundry and pattern maker'a sap* 

EUos a apecioltr. Telegrams: AmbltIon>DreadeD. 
ieber's and A B C Codes. 



HOLLARD. 



14 G. AIKEMA & CO., 

* *• ROTTERDAM, HfXXAND. 

Eogtoecrins Agents and Mercfaaota. 
Importers of American Machinery and Tools. 



T SI N. ALTA & CO., 

■'-' AMSTERDAM, HOLLAND. 

Engtneen and Importera of Machtncfy. 

Open to arrangements for the Introdnctfon of first 

class American Machinery. 



DECK & COMPANY, 

^ AMSTERDAM. HOLLAND. 

Importeta of American Machinery, 

Toola and Factory Supplies. Lleber's and ABC 

Codes. 



VAN RIETSCHOTEN & HOU- 

' WENS» ROTTERDAM, HOLLAND. 
Headqifartcfa lor American Macfilncfy 

In Holland. Telegraphic addresa: "Machinery." 
Codes used I A B C, 4th edition ; Lleber's; Atlontlo 
Cable Directory. 



VTTYNMALEN & HAUSMANN, 

•* ROTTERDAM. IKXXAMD. 

Engtnecrinir Agenb and Mochanta. 

ajMabaven, 4-14. Bstabllahed iSrj- Special ToolK 

Metal and Woodworking Mac&Inory. 



ITALY. 



r;iORGI, ARABIA & CO., 

^^ ROHB, IT ALT. 

EoglnMfB and Impertera of Madilncry, 

Tools and Electrical Appllaaceo. Bruidias at 
Naples and Milan. Ueber's Code oaed. 

pENRHYN NEVILLE,* 

^ 15, Via Dants, WLAIL 

In^orier American MacMnwy. 

RORWAT. 

n & CHRISTENSEN, 

^^* CHRISTIANIA. HORVAT. 

lo^ortcf of American MacMnefy and Tool^ 

tor Norway, Sweden and Denmark. 

ABC Code. 4th edition. A-i Code. Llaber'sCoda 

Cable address : " Sofas," Chri stfa nto . 



RUSSIA. 



A KTIEBOLAGET AGROS^ 

' ^ ST. PETERSBURG, RUSSU. 

HBLSINGPt«3, PINLAMD. 
Importcf of Machinery and Toob 

of all kinds as weU as Agricnltnral Im^nuasti. 



r SCHINZ, 

^^* St. PMsnbufg, Penta^a U. 

Toob and Madilncfy. 

Established 1S70. Telegraphic addraaa, Sdlaa, 
Petersbnrff. Codes nsMli ABC, 4th editlaa, Ue- 
ber's Standard. 



JJ[^ RAHM, 



KASAN, KUSSLL 

Impoftet of American MadbMry. 
Agricultural Implements and Tedmlc*! J^att- 
anoes. Catalogues aidlcltML Tel(«r«nu, Rafi, 
Kooon. BsUbSshed 1U3. " 



SPAIH. 



CARLOS DAL R^ 

^^ BARQUILLOhS, HAIMUD. 

Anaszs-RsgiMfim '■ MANUD. 

Importcf of American Madifawfy a^ 

Eneioeen' SappUca 

for Spain and Portagal Lleber's and ABC Codai. 
Cable address : ■■ Dalr^Madrid." Will bo pISMsd 
to receive catalogues. 



TUUUS G. NEVILLE, 

J 35, Can* Alois. HASWD. 

b ap orter American MacUntfy. 



SWIDRR. 



SAM LAGERLCK^ MACHINESUREAU 
STOCKHCX.H. SWEDBII. 

Toob and Macfdnecy. 
Imp(«t and Export. 



SWITZIRLAHD. 



CPOERRI & CO., 

*^ Bbicturmg No. 5, Zuttch, . 

Engtnecn and Importcn ti MacMnwy 
and Tectwlcal AppUanceo. 



FOR STEAM BNOINeeRS 

. . . AND ELBCTRICIArU 

Roper's New Engineer's 
Handy Book. 

Qlrca ton tnetrucUoBS for the maaacemsM and ^m 
of steam and ctocbicol plonta. 

puauaHiR-ftpfiicE, sa.Bo. our piiieK.M.ta 

THE INI>USTRIAL PRESS. 
*-l5 H«ay St., Nar Y^ 



Pebmary, 1902. 



MACHrKERT. 



15x36 TRAVERSE SHAPER. 



1^- ^ 




THE HENDEY MACHINE CO., 



We inftk^A uimII eiccKl trftverse shaper, 
u.H nbown in illuntrntiuii. 1>1 ' ntniko, br 
80' traverse. Thitt sba|)er In equlpiieil 
with our p«it<ot frictioD clutch driving 
movcrnieot. lui tip|>lii><l to uur variuiM 
sizes of pillar shapers, nnd. in tlie case 
i>t the trai-er»o aliaper in lisnd, it equaltj 
alTonh |inrr«otur;i-kimcy<if«tro!k«lnU*ng;tli, 
orerconi«8 ten<leii<:y of Inettla. prvvalenl at 
rtn'era&bi ID tbe case of a shifting belt 
m achlo n nnd cnuKlug <«nHit!«rab1«> Itnot in 
time, aduiiltt of ntru^isTeitiK cliaiiK<^l wbiln 
ram m in motion and also gmduatej] at 
cuttiag end by aid of the microtnetor «<!- 
juKting Atop. Down fee<l haa graduated 
dial cm c-ru») feed screw. AdjuKtable table 
is our putvat with tliirv titiiHhvd Hurfacca 
for work, tap surf acp uf rablt- being 13xlt1" 
face, tnblrt KtronKK' wrtbSed at botWm. 
FiK'« of liwl Huitttbly linlilnnl nnd slotted 
to carry work of a iialure which may not 
cooTeiiiontly be carried on the table. 

Tbe ahapcr is fiinii-ihed complete with 
improved vise. counlerBhaft ajid neceajiary 
wrcQchos. 

Wf are fortuoate in being abivtooITer 
a few of th«w machines for iuioMxIintti 
delivery from nt^M-k 

«BT VBtCMT. I?*6 I.B9, 

Torriog'too, Cmn^ U. S. A. 



, CUrkT a Co.. Kuatoii. Mannlaxi UaiKL-llA Uoiirn. Kuir V<irk City- L W. Cieicar Astncy. PbilAdolplilu. Syracuse 
. Bnlril M»chineryC<".. rillibure. Pieiftr Tn^l anri Supply Co., S«n Ff»Briaco TIi« B. A. Klnwy Co., Cincinn»tl. 
>. Hachjnisu' Supply Co., ll«Ch«*l«(. K. V. To* Scott Supply and ToulCu..D«nv«t.C»l 5. tl Vuik llaclilncry Co,, 
eiBvclaad. J. W Wrlam A C»., St. Uiuii, 

BvKt'l-E.ix Aotsi!- Chat CliaivliOl A Cu . I.>iDdon, tor QrMl Brilala. Adplw. JanMco*. Parli, (or Prmnca. Stuul ft Zwitel, Ullkn, for luly. 
Schocluudt tt &chalte. fur other EurupiMB conntiiet. 



i;jilTtuSlaTE& AOENTSi Hill 
Soppl/Co . Litl . SyrucuM', N V. U 
ManDlOK, Maxwell & MooTe. Clltcaico. 




Mmm 




#c 



PHILADELPHIA. PA. 



I 



No. 2 

Tool Grinding 
Machine. 

This machine is capable 
tools whose shanks do not exceed 
2 in. by i Yz in. The work of the 
machine is as accurate as that of 
our No. I Machine, and it will treat 
all the difterent forms of tools of 
which the No. i is capable except M 
those few whose cutting faces are 
projections from a cylinder. 

Correspondence SoUdt^. 



MACHIXEEt. 



Febru8r>-, 1M8. 



Catalogs 
B and I) 




The '* Ideal" Surface 
Grinding Machine* 



HmRELY AUTOMATIC 



You lay the work on the platen, adjust th 
wheel and push a lever. The machine does th 

rcsr, including the stopping. 

Will carry a cut 1-64 in. deep using 8 in. wheels. 

Surface Grinding Machinery in large variety, 

O. S. WALKER & CO. 

WORCESTER. MASS , U. S. A. 



1 



Automatic Motor Driven Surface Grinder. 




Standard Magnetic Chuck. 




THE 




' \^f-i- tforixonial Spin*tfff 




On* Ckpfcttia ot opvratlne on Ifjc^t 
or ]ia«vy wurk. which can lie once 
fAMcnciI and without rcmcvinB. tha 
various o(wralf>?aa at diiUiDg, bor- 
ing, UpplnK and miLllait ba p«f- 
Cormodai any polat wiibin thvnn^o 
o( QKivsoiml [iriivldcc] far the ipin- 
die head, whkh \t horltonial and 
variic*!. 

That BBcb npsratlon*«sli beacun- 
ratrly. quickly >nd convenleotly 
parformcd li ceitaiiily wi^rihy ol 
cnn lid era linn when raaklnic ■ kIvc- 
tion o( tools for • ahcip cqnlpoifliit. 
or Id •ddioK to tma alr«ad)r catab- 
lltbrd. 

Ouf caistog giving deacriptiMJ o( 
lb« abovv and othar loot* mailed «ii 
appllcatloo. 



MILLING 
& BORING 
riACHINES 







Till* tnactiinvlikii two •pladlca.aiM 
vKtlcal, tin Dihtr horlioaul. wtlfa 
tapered oad» for end onllUnicanl tars, 
aitu with lapcr hulea (or atboft or 
cutter ahaak*. 

Tbaf can be driven la naiftuB or 
inrleji«n<Ionlly; any klndot a miUics 
cutter can be nied. 

Table M Inchct wtdc, e feat Imjc, 
provided with BnttnaatiG feed* And 
quick powe: movaaMDt. 

DintaDca batwaan nprichta 4a ts- 

chca; one detucliable. ^ 

A riinvHilanl.subitantlalniacUfia, 
nlllCKiIie came relation I" IhotLop 
us auniv^tMl tn the Ifto! room. 



I 



RACXORV 
MEAXI NG 

BY A FORCED CIRCULATION 
OF WARM AIR IS BEST 
ACCOMPLISHED BY 




In an open one-story shop heated air is forced through an 
overhead s>-scem of ficalvanued iron piping and discharged 
toward the cold outer walls. No valuable floor space is 
occupied. 



THE STURTEVANT SYSTEM 
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In a biicV mill the flues are built into one of the side walls. The apparatus in 
the basement forces heated air throiif^h duct connecting with bases of flues. Out- 
let dampers above head level on each floor control admission. 



NO SCATTERED 
STEAM PIPING; JUST 
A FAN AND HEATER 
WITH DISTRIBUTING 
SYSTEM. 

APPLICABLE TO ALL 
CLASSES OF BUILD- 
INGS. 
OVER 5.000 IN USE. 



B. F. Sturtevant Co., 

BOSTON. MASS. 



MEW YORK. 
PHIUDELPHU. 



CHICAGO. 
LOROiOH, 

I7t> 



I Morton Standard Key-way Cutter. 




It's wur Standard Kejr-w»j Cutt<T and it's WM If Uwvur. 
ale and will wBWwtongbSBBj other fii-st clam niHc)iin« tool. 
It >a tb« ino«t rifffd Ic«y-w)i7 putter, the ijiijnkeBt to set and etui 
*st tofipcrate. It will cut key-wayn Kr-riiml«Iy in crank dixcK, 
loootnotivo drtvors. iirupeller n-heeU and Kimilar work by nnnov- 
ing «xt«ii»K)ii guUitf ur bearing. t>M-&iue ICh appliances are tniited 
to nil sort*, of work. Itcnn tw wt, in^htrv ttic work iMpiit onllii> 
tnwhinf. locut a key wav of a icivcn width, (loiith tintl t«iHT 
II ID heBvily hark KCi»n-il «ii*l requires less power tliananyotficr 
Y<Hi never need pull or pu.th a lever or turn a («<ed scrtw, Juat 
ttint w little hutl-ou and thti nuK'bitiv t'cvdti iiiit<.'iiititk-Ally, rv 
lievc!»aut«m4itkMUv oii return Btrnk^. and feed »tops nutomatlc- 
ally " beu to depth' Till- putfl at tlie right and left ihow the key 
rtnil hrtw it IB drawn with ■ l<iviir. 

Uur list ti^lls you our siandarri (iiww, hut wo will make fc*y* 
to your siwoiIlfHtinus itnd guarantee entire KUtinftictiun. gaii|rlnic 
to one Ihousandlli of hh iinh if il«sirpd. 

Wm can furnish you with tlic nurit. miKlem ami arcurateSta- 
lion&rv anil rurtiililp Key -sealing Machinvt*, and with aocuratc 
tiuWiM keys, ptactnully rtiady to drive, at n Mivisg of » per 
L-t-nt, ovtTonliiittry mctljodn. 

Wo nUui muuuiacture I'ortnblo Planerii nnd Draw Cut 
Sliaper)), b»)th Tmrdlintt Head und Pillar of the heaviest type. 

For further particulars addretw 



MORTON MANUFACTURING COMPANY, 

Muskegon Heights, 

MichlgaD,U.S.A. 



L 




Walter H, Forter. 128 Liberty St., 

New York. N. Y., and Section 3. 

theBaurae. Philail^lpltia. Pa. 
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GOILD & EBERHARDT, 



L 



NEWARK, N. J., U. S. A. 

Designers and Builders of 



HIGH CLASS MACHINE TOOLS. 



MEDAL 

PAHS 
1900. 




MEDAL 
PAHS 
1900. 



B8BBHARDTS' PA rBNT 



ENTIRELY AUTOMATIC GEAR CUTTING MACHINES 



I 



ACCURATE 



RAPID 



SUBSTANTIAL. 



0«f Uierh«rtft»* Patent Entirety Automatic Ce«r Cutting M«chines are the most advanced machin«« o« tht 

market lor the purpose. They arc made in IS different »\tfis and Mtyles, thus 

meeting every requirement in the gear cutting line. 

The prime essential in a gear cutiing machine is its ability to turn out accurate gears. Our index wheels are 
the nearest approach to absolute perfection ever attained, being made of two or more sectional rings. Recent 
micrometer comparative tots show our wheels to be 60 per cent more accurate liiiin the best solid index whccL 

Our NEW TYPE machines are practiralty noiseless in operation, and there is nothing that can equal them for 
the rapid production of spur gears in mantifacmring quantities. With our Ebcrhardts' Patent "Radial-DupLez" 
Ganj; Cutters from z to i o teeth can be finished at one paiksage of the cutter slide. 

Convenience for handling work and In manipulating machine has been studied in its design, and fust-class 
workmanship throughout its entire construction has been Hcnipuloualy adh<;red to. 

If you are iniereslctl in THE BEST Gear Cutting Machine, let us tell you more about it. 

We also build Rack Cutting Machines. Gear Cutter Cutter-Grinders, Shapers. Drill PresseSi Tapping 
Machines Sand Sifters, and other High Class Machine Tools. 




JluitilDC. MutirnI] A Hoar*. N«w York. 

C. Bklrd M*b7 Co . PKirtiiirf h. P». 

Uknihall £ Huacdiut Hcb'r Oo . C)iluBro.C)sr«lu)il 
■ ndCtncliiDktJ, 



FOREIGN 

ACCNTSi 



rSfLuchinJl A Subtitle. Sr-rllo. Culasno. Vloniu, 

ei'tkliwlDi. SI. TrtfrtJiurg. 
Jobn iMve J! Njd*. JoliUB^uiin. Scothuiil. umI EDgtaML 
lloim FtTT' .\ O... Pur-", Franrt, 

S-'IJC. SoUCl-IItlt-Bl A Ct> . LllU<]l.>D. I'DKlUld. 

WUlt«,ClilldAB«n«>,gha[>oruid lirlt) PrpM AgU-. Vbna&. 



^Jl Bank Account 





Pocketbook 



result from study with the International Correspondence Schools. 
"We train ambitious machinists, toolmakers, patternmakers, 
blacksmiths, molders, and their apprentices for advancement 
and success in their work through our Course in 

SHOP PRACTICE 

TAUGHT BY MAIL 

It treats thoroughly and practicalh': Reading Working 
Drawings, Machine Shop t*ractice, Toolmaking, Fatternmaking, 
Foundry Work, and Forging. Instruction in these subjects has 
been prepared and revised by over a score of practical experts 
from the leading shops of this country. Simple language and 
numerous illustrations make every subject clear. 1. C. S. Text- 
"books, furnished with each Course, are invaluable to the super- 
intendent, journeyman, or apprentice. 

t\Ji/£k Alan Tt»arh Ru Miall M.K-hoiiiP«i,HU'iini,Ki«MitrIeBl,T*i«^ 
V.»(t^itrfrliiiCi M('<-li>kiil(-iil I tni wIiik: Ar<-I>tti'i-I iiri': I'IiiiiiIiIiik; Ml ■■'•>( 
M)'i»I I'litirrn liriifiliitci ( Ix-inliM-y: OriiiiDiviitHi Hi'hIiciii [A'ltvrliiKi 
Uuukkccpliis: H(('iiiiKi*n|>tiy I T<>i>''Iittii[: Knullult Bi'Hn('Iii»ii Locomotive 
1 Cimiar frtt. Slate iuttjtH that inttvtUs you. 

ternational Correspondence 

hools j^ Box 980 JS^ Scranton, Pa. 





Febniarr, 1908. 




We call your attention to the 

Cleveland (late Shear and Multiple PunctL 

Implement makers and others making duplicate partsi^f 
quiring puncliing and forminj^ can use this machine to advan- 
tage. Write for description. 

The Cleveland Punch and Shear Works Co., 



Cleveland, Ohio, l). S. A. 

Our Name Cuaranlrcs Quality. " 



^ ^l^?^^^.i^-*^-H*-^,--p-, 



m^j 



OUR DOC ..0 JACK 

are two nevr tvula which we have just placed upon the mnrkci. each of which in ita owo field 
baa ad*ant«gea in pointa of contitruction and deAtgn not pnawiaed b^ any dmilar articl»R wfaicb 
we know of. 

THE ARMSTRONG CLAMP DOG, 

l>Kicnted April i9, lyiB. 

ifl mode in 7 eiiies taking work from M in. to H in. diam»t«r. 
It is well balanced and struas. (steel casting) will not mar 
flQished work ami ran bn rapidly M-t U> inxo without using 
B wrcBcb (excei>t to tijrhteti.)' Can bd adjusted without 
reaiorliig work from centers and in the onlv clamp dog 
iiiadi^ which will ittand hx hnnl hsakk an tW nrilliiary 
lathe dog. 



.LATHE DOCi 






THE ARMSTRONG PLANER JACK 
i« maile in 4 vihm The liA^>K u iii;tilf nf nalleabie Iron. 
16 faced tiuc on the bottom and ha-, ^pltt hub nnd biuditig 
Ht'tfw Ui i'liiiiiJensatt* for wear iiijil i.u lin'k ailjiintiiit'iil. 
The SCREW i« of sU'cl with U, H. Ht»ridur.l thread. The 
TI LTINU CAP in of mallcablo iron faved true ou top. 
Vou know A §et of these jacks will aave time in !«et 
tltiK u|i A job on the Pl&ner or Hilling Machine ami 
wilLniHtorially aid in turning out true, acpiimt^ly 
fini^e^I work. 

By the w«y, SPEED UP FOR 1002. Throw away 
your old forced tools and replace them with ArM- 
SraONG TOOL HOLDERS which will enubiu yon to ran your mcK'hine^ faster and 
won't noet you ao uiueh to kee[) in ^hape. 

WRITE FOR CIRCULARS AMD PRIOCS. 



ARMSTRONG BROS. TOOL CO., ( 



' The Tool-Holde 
P«»ple." 



') Chicago, III., U.S.A. 



Park. W- KoTifTil ■Cn., M UW.L 1. AltiBtn* llw««»Cn.T>na>c, Cu. &. R. WTIIlaiu * m, Uinlnil. (.Bn. 



V .-^ \*\».\^ij^^s?i*-i^*-w^\w \v> v'¥lMir%¥^'»''^F^^^%Vi 



Electric Cranes Operated from the Floor. 




MARIS BROS. 



Aa«nl*. ManolBS. Maximll a llooi*. Nev Tom. Pitiatnirs, OleiBlkcil. Cblcaso, Boaion. 



PHILADELPHIA. 




BrUBry, 1308. 



This 37-Inch Motor Driven 
Billiard Boring Mill 

is expressly designed for those 
people who want to do striclly 
modern work in the strictly modern 
and most ])rofitablc way. Such 
])cople arc buying and using and 
praising it. It has a capacity of 40 
inches in diameter and 32 inches in 
height. The ease with which it 
handles certain sorts of work that 
are troublesome and time-wasting 
on a lathe is shown by twenty-one 
illustrations in our "Free Treatise 
on Boringand Turning Mills." \Vc 
are keeping a copy of it for you. 





BRIDGEPORT. 

CONN, U.S. A. 



ullard 
MachineTool Co. 



Si!W V">Tit Oflicc Boa Show Room*. Nft. tj* 
UbfMy.Sl. Var.hall & HBsctMrt Uncliin 
ecf C<t.. Chivjiiu. Cloi'clflnd, Cinvlnnatt 
Lodw. Locvra * Co., L.td-, jo-ji Pnrriiizi]...!' 
R<MUl, London. Raxi'tiil' iKhucliarill ft 
ttchultc. bcrlto. Culnrac. VkflfiM. RruMrH, 
SlucklioliB.iit. PetctkbHrg. 




The Only L niversal Grinder. 

A prciu :ir -i ./;..in) f.rour HSIVKHSAI, CKIS'URK bum fml 

Kj ik- -mf-r (TiiiY.-inrnt<. me I'a no wli* llniHo.1. Al>v 

var^At . I L-«ci hr ■ .In jiin.'cl. The rjiachinv wjll di* jjfflcli- 

itic -uiH ".liilli. Til* . 11! ;ri..wi Mir \<.. > njnthlno cipeclBlly f.-i 
I i-'.'.T Aiitl reamer Knnil in*,-. We ni*ln- h full llnv ft powst uoii urn- 
vprul msi.-tlit)#s. Mm 'I'w i 'd book nils hI] Bbout Ihum. Whip 
now for nrr 

THE ANDKRSON TOOL CO.. Anderson, Ind. 



■l.«.Ati K, t. Uil(><t, TM>-kl|>htL I'lii^M t»H iHflilT IX. MtilMif. rk. 



Horizontal Hoists 

And Trolleys. 




ClAM F Boist. i to I Cb»in. dd »pt>oM Trollrj*. 

Our line of manufaclurt: covers Air Balanced, 
and Straight Air Hoists for all classt-s of work; 
Double Heam Cranes. Sin^^le Beam Cranes and 
Hand Cranes; Belt Driven Automatic Com- 
pressors, Pneumatic and I lydro-Pneumatic Kle- 
vators. 

Write us for estimHtes. 

CURTIS & CO. MFG. CO., 

ST. LOUIS, MO., U. S. A. 

RCfRE^KKTATlVVS - WaUtr II l>»M«f, ••(, Uh*Ttr SlTtftC. K«w VorlE. 
U. UMlrd MMhtmrT Co . Pliubaric. r>. Mroof, CarliilD« lUiawnJ Co., 
Cl«vcluid. Ob(« H. GlBoaier A Perreaud.Piri*. France. L'. > MtuIIIc 
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HlRtUBraa. Bnwlilya. N T W 

MMtlttftCa,. PltllailrJpIUa. Pa. Wi 

lUlwaukeo FAuidry Sup(>ly Oo.i Ulwaidcoe, ma. s: 

lOKa ft M«mU. Sadnwr. MiolL « 

Modani TOoJ Co.. Erta. Fa -.H 

IIai«er>rtKlwaiftUoh.Oo.Ke«B«dfgnil,)baa *> 

llana.WtlUaiiuftOo.FblladBlpbiA.ra. <x 

HonanMrK. Oo. lliiakarwI1alKtua.Mlcb i& 

tfatkioal-.veaie Mfy. Ool, ttarUord, Oooa •* 

Xadoaal Hob. Tool Oo.. dnetnaall. O f» 

New Britain Hdi. Co.. No* Britain. Omn m 

Ho"r>>J'yllf<t. C*.. J»o<-'l«e>Wla W 

!Iait HBTanHCc- Co.. N.'i' IIaT«n, Conn 09 

We» Flu aaaEairltide Co., Byracuae.K.Y.. ...... Ok 

HmrtOB Mcb. Tool Worka. rUla4«lphJa, Pa. 9 

wi^niiMi 17 n rr- ■-iikn'-iim T1 n 

Wobotaoo rnaOo..PraTldai]co. R. I SI 



Sil-wTool WotimCo.. S. Y.CKy.. ■- 

NartbaoMitoo Eairry Wheal Oc. t^ada. HjLaa . . . . 
Scinhiim KnimaarlQC Worka. Dolroll, WtM.:.>< 

Nort«o R'HTT WhMa Oo- WoreaMar. Maaa 

Olnej * Warrio. N. Y. CRy • 

OnMa Nadooal Caiiwk Co.. OaMOa. N, T. 

Onerlll|cOo.,ClaTataad.Okld^ 

PaBUoK ft nBmlachf<^K*r. HII<mttr«, Wis- 

fmrten Heli. Co. CiUaa«o. UI i<— 

PrfrtckA AjarOi.. S. V. City 

IUIadMI|>bU BeuTM. PhlladalptiU. Pa 

TtOadalBbU Pii*umi.tlo Toot Oo. PUItadaMM 

?• 

fcnd Miwlifti* T.nl Oa . Plain (laid, W- T. 

Foola.It()tirTt.A S,.iiiCij., RaltlnMca. lU 

Fottar ft Johnacua Co.. Fevtuctot, &.1 

pTMttOhu'^kC'ti.Franlcron. V. Y .• 

Prattft n tiitney Co.. IJanturd. Oo«b . ■••• 

PnoOeo Fima. Oo.. wontater, Haaa 

PranUaaToolftSBpolyOa. H.t.CUS—' 

PranciH viaa Oo, N. T. City 

QnlnuA. D., HarUord, OoDK. 

ftaod Drill Co.. N. T. City 

Baad.F E., Ctt, WoroMUr. MaaA •••• 

Baerea PuUay Oix, Ooluabua. lad • 

BalUsM Xob. TaolOo.. Cla««la»d.O - 

Kleb, J. xa..Phlladeipbla.Pa »••• 

MlchardA L F„ ProTldoaoe. R. t 

RacbMt«rDlaBh*poFOa.. ttAch«aur. R. T 

Bosata. J X., Boat. aaur> ft Dri* Worta, Ols*- 

aa>MrClt.T.)I.J 

Koffen a BAbard OO.. NUdliCown. OBM. . . . . . .. 

KoUar Boaflai and KqufpoMMCa. Xmam. V. ■■■ 
Boyanfnnt F'dJ? aod ltdi.Oo„fcjairf»«d,Fk.. 

aa(«ty Emf^y Whnal Co . SpHlwdaW. 

SaalDBv lir«. Co.. KacUa*. Hleb 

aMtBdM^D..soi>ft ronke«s.K. y 

flawywToolvrit. Co..nbtfabur|[. Hbm. 

Betiuuiaeaerft B>jy*,QUctiiiiBU.O ....■• 

6cnui'j»i ftCo.. :)awHaT«B.Ooaa • 

fi«baatla&LaiheC<>..Cladosatl,0.. -.»•-•>•"•'• 

ttrilH*. Wm. ft OcL, Pklla da lphl*. Pa. < 

SfMCk FaUa IUk. Co.. S«>«» 'alia. H.T.. . 

8b«Mt*r, r. B. Ca. Hew HanM,0>BK^ *^ — - 

aiblayft want.)4ouUi Send, Ind. 

SklDDerCbuuk09,.ND<'BriUlB,C«a» 

(nooantkJ.T. ft Co.. Provldaeoa. B. L... ....... 

Smitb. B. O.. CblumbU, Pa. ••» 

Hotltb ft mUa, Clodaaatl. O • 

Un jdar, I. E.. WoraeMnr. lfa« 

Snrl>i«aaldH(;^yooIOo..6|«lafllald,0 

8|>itB|tflaUa«i>aratarOo.,S|atairlUM,Vt 

aiaadard Hec Wta. Newark. X.J ,- 

gTaadard PnaumaUc Tool Oo., .Miroc*. U. 

ftarfatd Ittol Oo . Atlwl. Ma— 

B«a««UrtTt»10o„ai'TeJai>d O ■ 

Standard WaldtaK Co. C)«Tcl»ad.O " 

$««««, U§..Oo..AUwl.JIa- W 

B>^>toa.JBO..ftOo..Clna tiiriaH .Q B 

ittMltnKEiiMaT Wheal Mbc. CO., 71ffla.O *< 

fti.jUuK Watch Tool Co.. BocJiaaiar.M.T * 

gu-nrari HAatarOo.. B«Val».)(. Y '■-■> J* 

wo«Fkitiiio8banciD.,raiadiM>l>.r> *' 

ftoT Mi« 0».. BtaehMBtoa. W. y ** 

Biroaz. Ca.Tllal«<llBniBMmd Oo.,Olaii«Uad.O.. ■ 
SiurUTBOt. B. F., C«.. JaJiialoaFlalB.lCMa......< 1^ 

SyiBcuacTwtrt Drill Co.. a^raic«a6,ll,y " 

Ikbor Kf IT. C.) . PbUadalphlB. Pa. " 

TiimoDiMfit <wi. Hoxbury.HaM. " 

T™BpBroa>!oh-Oo..WlDdn«l/«.Del » 

•makar MaehHiB Oo.. OndnBatl. O <■ 

TUekv. W. w. ftC.F.. UartAxd.Ooaa ^ 

F, L. Twrncr * Co., Oraag^ Waaa, I^_ 

Tj*ar. J, i^. Lyno. Maw ^M 

ODhm H'k. l^-. New Britain. Dona- ^H 

Veiidoibwk T«..jl W-jriia, lUntard. Coaa » 

Van Neatrand. D. Co.. N T Ciiy • 

YltrlflMl WbralCo..WeatflBld,Uaai • ■ 

Waloott, l>r*. D . * 80*.. Jaekwo, MtA • 

Walkw.O. S, ftOo. VTofcoaU*. MaM- U 

WalkiirTooCCi...»Illwauteo.Wli • 

Wallbam Walch Ti«J Co., SjirloBflald. MaM. 01 

Walworlli UfK. Oft.BoalCB, Haaa « 

Wartl.K^irarT. ft 800a, Boatoo. Haaa ■ 

Wanirr ft 3*»«7 Co , Cl«*l«d. O » 

fCaantiiire Hho|«- Wororattr.'Maaa CM 

Watrrliurjf. Fartd F. ft 31. t!o.. WaterburT. Ooab •• 

Watm.nSilllreaii (10.. N Y.OIty » 

Waatoolt CMif'li Co . OoMdit. N. T.. ^H 

WvilIairD Mfr Oo.. »« RantD.OOan ^H 

VeKUr* Cf>..BuirAl(,, \ V- ^^ 

Whiteomb H(b. lvl, Tt'orvcart-r. Maas. tf 

Wbltsny M(k. Co.. Ilanf nrd. Conn M 

WUW11.D. B.,Wch.Co , N»w Laa>)ai,OaMa ■ 

Wlekea Broa , Httaiiunc. F* ft 

wnay. JoliD, ft aooa, N. Y.Cny • 

Wiley ft lttt»aBllMfKC°-.arewifla*d. l i*aa, ■ 

wUUaniB. J. H A Co., Brooklyn, N. Y ■ 

Wllmartti ft UurmBD Oo.. Qraad BaplJa. llMb..> ^H 
WIUoD. W A .Mch.Co, RoobMtpr, X, T ^H 

Wlndair Moll Co.. wiDdaor. VL fl^ 

WlaMnjOi.. Hanrurd.Ooos..... 9 

WoodeuAD. R., Utg. Co., Boalon. Hbh * 

Woodvard ft PowftI Flaaor Co.. Wt i i u M Ui -. MaM « 

Voodiran] A BMtcra Co.. Hartford, OoaiL W 

Wyke. J. a Oo., E. BoaloB, Ubm 

Wynaa ft Ootdoa. WcroMtar. Mbm. 
Youac. W. a.. Mtx, Ox, VoroaatM. I 
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ilACHINERY. 



GOLD ROLLED STRIP STEEL 



For Blanking, 
Stamping and Dranin^ 



ALL WIDTHS, GAUGES 
AND TEMPERS 



IN COILS OR CUT TO 
LENGTHS 



THE AUTOMOBILE AND CYCLE PARTS CO. 

SHEET STEEL MILL 

SOUTH CHICAGU. ILL 



- 


^ 






1 




Standard Machinists' Tools. 




\ SET B. / 


\ $10.00. g 




TEN DOLLARS 




\ HIGH i 




will buy o«r Set "B" which cootaina one each of the following' 

first cIau toob: 




EVIIRY TOOL 

CAREFULLY CHOSKN 

EVERY TOOL 

1 Gt'ARAXTEED 

EVERY TOOL 

STANDARD OK ITS 




^itnrrett'M C>mblnftt1on Srtiuirtt, N'ti. 1 1, l>. Witli cont«r bead. 

lirotTD & S}iar|>e'ii Uuiremal Bf rd. No. 480, It in. 

Stairetfs IX'pth t;»HK«. No. W. fS% in. 

SawyeiB SuTfacR QaugB, \*>. 100, with 6 and LOin. spindlM. 

Urown & SharjK'it Spring Tempered Htool Rule, 3 in. 

Bniwn •.'£ SliATj)«'itSprfiii;T«in]Mir«iI S(m>I Ku1«. Iti. 

■SUtrRtt a Steel .Square. No. 60. -1 ia. Onduateil blsde, not Itardeoied. 

Yiinkoo Spring DiviJur, No. S9. 5 in. 

Vankets Sprinp; Qillper, So. 7S, 5 In. inside. 

Vankve Mpriog Caliper. No. 7$. -1 iu. outside. 

fSt-trrwCt'i* Sk;kH]pl»btf) IlHck Haw Fraiiui. No. 14V. wltb bUde. 

Flunib's B^ll P^in JLictiinMU' HAtnm«r. No. <l. 16 oit. 

KnurleJ Pritk l^mcli. Pullsbrd. 

Knurled Center Punch. No. to. ^ in. Poliahed. 

Marlcing Awl, No- 5. Nick«l-pla.t«il. 




KtND 




Thne Tool> uld In Seb or »piint«I)r. 
IWi VS KNOW YOUR nEdUmEMENTS. 




V 


Nu stich qiiaiitiiy and qiiiility 
ever before oilcred *i>r 

1. 




Hammacher, Schlemmer ^ Co., 

209 Bowery, New York, since »a48. 




such a pncc. 










t 






^ 





New Htivy Pittern Double Splulla Ljuhc. 
J. J. McCABE. (4 Dcy St«et, New York. 




"A Good Thing" — 

TliU phnute In tlie TeriiAciiUT of thv ilar lin& 
cmmo {<> vii^-nrv* iimny sliiultw of meKnio);, tmt 
its (iM fft?ihnint!(l <k'^ nit inn, aomctfainKof «ortli 
vr of l>cn«tll , is iliv vitv tliat apfili'^-'i t« neCtb^'B 
Heavy Pattern Double SpladU Latbc No 
■li>ubt aI>oiii in lifing ft roo-I thing lo twiva in 
your sbop, wh«thvr il'»% bif; or a litlli- »liap. 
for you («y for hop miod Latbe and get Iwii— a 
34 inch swing, luii'k ki^'hixIt fcir immj day work, 
antl a 48 Incb swIiik. trit>lv iceanKl. for the 
hearier rl.iMi of work ibat iAspt tocotnc in un- 
»'xt"'*'<*''"y' Fnrall iiroiiiiil work you roiild'ut 
liave n bettor twjl , li^mblo tlw) -wrew cuttiDS 
rapacitj of any oiiliiiaiv tat be. bealdroa in«lll- 

tult: of •itlll-r Jlilv;illIiiK'^«. 
!>ju tceubic to live jou diUlli. Ntw Cataloiu* Iti **•' ■■l■l^ I, 



Save Money on your Books 



WB CAN SAVK YOU MOVEV ON ALL 
CAl. OR MECHANICAL WORKS. A 
GIVEN BELOW. 



3ft Hlllor'* St«Btn H>>IlBn 
(vhanical DrawiBS ■net Uacklne I>eil2B •> 

- , ,i~,rT^.,,e,jx;r 

W«i'< I . ■:»!«• 

Woodi, _..,i...--...>' M«<4uiil» 

JftmlMon'ft l^lcrocDMry IbaiUil os lb* SU«ni Cncloc 
,«w'*Si*um Kti|{lii« Indkntor 

{Kniiev>n'* E I cm c qui ry Mechanic* 
;rL>wn A -Sluipe Mic i-'o.»"Oe«rliiK" 

AullivKy'a Mr-^*!""'"'' t>f"'">''|{ 

Anthony'n Mnclitn« DtBvloK •• ■- •■ •• 

An((i""y'» Uranag 

Smnglcr'k Yalvc Oeara .. •• 

WhltEuna Sti-nni EDirJnaI>«*i|[n 

AfDOll's Conn>l»tt! C'Jst Kooper 

Ktakla WiKKtk MtcluuiUm 

Pos ft Thanwi' Mtt^hatiical I>rawln|; 

Sheldon'* Draamu Elm:tric llucblnorr 

Panellft We*<l'iGat ItnfffnsCotinnictJMi .. 

HtKDx'xiia^. (>B-?1lnc»ndOilGDKino 

HUeiuc'* MI^.-hun(c1lI Movtnwnu ... -. .... -- 
Lobbcn'* M»«hlnlBtfl' andDruttuiieii'aHwidUwk .. 

UiiMr'M Moacm Machinist 

GrioiihBW'a Shoo Kink* 

Ldou' DleiBiidT>Ie>rDskfns 

Uarlia'Hvdraii1i« PcwvT Entrltieerioff 

RolMtl** Oas Bnxlne Hanilbuck 

Baldwla'aSieam IlMiinK .. 

Bolland'» Encytlopedia "I P-iunding 

aBTk'aGaiMdOn Knginc .. 

Dinger's Uachlncry P«tt«ro Maklnf ., .. .. 
Plat^eT'i DynaiiKnnMC[aandM«MMr«in«OtolPow«c 
nalhM'jKopotJHvlag.. ^ 

)on<>> UacbloD De«Jgii]y„|) ^ " " I' " 
Kent'* H«.-ha«ilcal EBfioecn;' pMkilbooit '.. '.' 

lUrTlmnn't StlvuKlb ol Uaitrinln 

lUrrimao'a UeclianicanlMatarlaU 

lts]Tlaiati**TreadiiooinB)r(lraulica 

iblcaira Steel 

Sloan*'* Standard Klectrical DIctlDoarT 
Kllnco A Hr^okw'i SI»ctrirAl EnKlnwrinjt ,. 
Ouilia't fiiondaril PolTpbaiw Anp«.riklu» 
Atklnwjo'a Blemcow cI Blacltliltjr onil Mafnctlun 
Ctocker A Wbcclcr'l Uaaac«iDttD{ of OynantiM and 
Moiora 

Komit br Reit!itef«d LeUvr. Jlon^ 
* Onl*r or Ktw York Draft. 



TECHXI. 
F-BW ARK 

Otf 



i.T> 
i-U 

•■•t 
*-n 
>■•» 

i.ja 
i-H 
i-»S 
>Q» 
•■*• 
*-4B 
>■¥' 
>■•* 
*■»> 

'■n 

I.IO 

•■•) 

•■»» 

J.JO 

'•i 

I.IJ 
•■•* 

-e» 

J-tS 
'-3S 

aii 

•.JO 

•■?J 

'-»» 
'JJ 
I. TO 

<-9» 
•00 
!■>» 
3S» 
IM 
<-9» 
X* 
•-« 
l.JS 



•■#> 

• »i 

• Si> 
i-to 
MO 

• JO 

• SO 

a. JO 
•■so 

a. JO 
30> 
iso 
a-S* 

•.so 
1.00 

>to 

J. JO 

a-SO 

yea 

4.<o 
a.cD 
>« 
i.eo 

■ JO 
J.0O 

3.00 
■■00 
**• 
*«o 

1.00 

J« 

J" 



T«t INDUSTRIAL PRESS, 



Now York Ctty. 



No. 1 Universally Adjustable Dri 




li made Willi 

3, 4, 5 or ( Spiidlcs. 

Wlih ar wllhosi 
l>ow*r Po«4. 

Kplnillet hu>« e-iOrh Id- 
aiwl.f>iai and X-lnch 
lateral A41uam«ct. 

y<i« tat rfrHl fro" "0! 

bolTtaloBVTIinFID 

«iilMr luaiicH IIim or 

MAKKei* I !■ Fp*clD< 

from lU-tDL-ti oenltia sf 

•inlMdvtaaiitlUa. 

An EndUBi Variety 
ol Arranccmeflt*. 

DttTciBptaH^Bek 

drill* 

Foote, Burt 
& Company. 

Clev(?ldnd. Otiio. 
I. S. A. 
Minnlng. HbiimII * M««n. 

Mew Vork, Bi>»ioo. 

Pbttad«lphU. 



SSTANDARD TWIST DRILLtS 

Arein use whercverMIAUIYCOUNW. 



TXAK 




MARK 




TMDE 




'MANUPnACTIIRKD l':.XCLiUHlVK.JL.Y B~V 

THE STANDAR1)TO0L COMPANY 




;eo'ii'*5 oenthal avb.' 



$ 



NEW YORI^. 

- 9-* KBAD K ST. 




AIR COMPRESSORS 




Foi •Tcr)rap|>Ucatl>in <A <'iimpraM<-:I Air Tow^r. til 

COMPUfTC CATALOSUC W UPON A P l»L(C ATION. |V 

CLAYTON AIRCOM PRESSOR WORKS, '^ 

3« CORTLAflDT ST.. NEW ¥OnK. 



ftlHCraSS FOR BOILERS, BRIMES, SHIPS. 
aad all work wbere rirets are ised. 




I caa »av« you ttxac and money. 
Ama (m- largv StaMt thttii PundiM. 



^^^^^r^ T^^V^ ^^^^^» ^^^^^^^ V^F^^^ V^r^F^^^F^r^ 



I Electric 




Welding i 

Seamless 

Steel I 

Tubing \ 

* 

^ Standard 1 

* 

Welding | 

Co., j 

Cleveland, Ohio, L. S. i. X 



New Yoik : Cbk*$o t 

* ^i Rtxit SitttH. 1117 The Rookery. 

Prtc« Ual ftsd C«lAloeu« 
nalbd do fegool. 



OUR SPECIALTY, 



Automatic Machinery 

r:^rWood Screws, 

,Asa S. Cook Co.,''^^^La. 



Treatise on Gears,^,^ 

Itb one VBW ntaerlpUdD to HiL'Duiiit I, 



ITice. |L 
SI to 




Snyder 
Upright Drills 

20 inch to 36 inch. 

'I'hi- name guarantees the tool 
Convenicnl, durable and powcrfti]. 
Built for service. No better dnll 
made. Prompt d*Jivcri«s. Writi- 
us for particulafv 

J. E. SNYDER 

100 Beacon St., Worce«te#, Ma»s. 




THE CATUN 

KEYSEATER. 

>& ( i«t* fciiMili timL M to 

vHUrwH !■« li< 1 
■Bdlivl* IniH. 



CtiMtiniMg*, 
Tan*. 

«*mufH Urol fMtdSlSlbaTMl WsbCe, 7i uil Ik lv<a« 




Air GomitraiMKa. 
ClajtuB All OoBi 

pwanrWdrka — 'j; 
CiutlaACbUrxCu. i^ 

RjukI OKU Oo. le 

Alf Hvlort. 
Slim riulbia Staft 
Oo.-. ^^l 

Arb«r Pranaa. 
Kdw K. Dardatt. .« 4» 
Saoeoa FU1« Hte 

Co M-Oft 

Bat I Baarlnga. 
-niB Ball BaailncOo. W 
KoUar Doariuir and 
filUipmeDtCa.... 6t 

Bairoaa. 

K llbounie A Jaooba 
VI»« cw, M 

Ball Dtaulng. 

C1lDK-8>irfftoa Mfc 

Co cr 

Bell Laoing Mavhlnet. 

uch, at K 

Blanra. 
AmvkMB 8lowar 

Oa. Hi 

■uSalo Fore* Co . . » 
a r. ttturlMaal CO. is 
Bo Hera. 
AluiT WaMr Tub* 

SSlarOa « 

Ball Ciilt«>«. 
AomaHeb'rOo.... W 
■lovanl Irod Wka. . 94 
rtilaaTiMlWka.Oo. A 
I^KttAU-httaayCa « 
RsUiuicw llob. Tool 

Oo W 

WiiBr£Rua»llMi)[. 

Co. .r. (H 

Bait and Hot ttachlnafr- 
A«iae Moli'r ijo. . . . . '* 
Deirt.-lc A Harvoy 

Ml* Co • 

Hfl.wToolWfca.Oo. 8 

Bookt. 

Tbao Audel 9-' 

tteurv Canr BaM 

ACfc M 

Honnu W. Haolay 

&8dB. IT 

MllUCUrkafOo U« 
tnduMrln) Pub. Ce. SI 
Manrall KnelnWr- 

lug Co « 

D. \'wi MoMnndOO. % 
John W<1«T A Sob* . «.' 

Baring Midilnt*. 
BaimhMi* TooiO *' 

DcMioKD « HnUUk. . 1 1 US 

Delia Muti Co ' 

HcUord.H D 

BloMelleb. 00 M 

Bullam Kfb Tool 

Co 1) 

Dctrlck S Harrvj 

MfH Ca. 81 

nifbbunEMOb-Wki. ft 
HllOTTo<ilWka.Oa- > 
roBil Hcb. Tael Oa ( 
Prantiaa Tool A Bop- 

plr Oo TV 

Barlag Taali. 
Armatnec Br«a. 

TOOlOO IS 

Brail Unloni. 

IxmkmJiriniPr On.. T4 
Callpera (km KacUaMa' 

Kmall T(«U>- 
CarfeDrundvm Whaala- 
CVrtwrunduiD Co, , . •J 

Cata Hirdanlng. 

B^Bnra A Habtiaii] 

Co 97 

Cintar Orindar. 

UR K*ald * Son.. M 

TniropUma.Ucli-Co. » 
Ctntaring Miotiinta. 

D.e.wtit(aii McIlCol a 
Chtini. 

Antomobila A OtoIo 

PanaOo - II 

Onrrr Iron & Steal 

lUHinnicCo 81 

CknOa. 
T. R. Atmond Bt 

R. H Blown 4 Co., 87 
Itno lluroliaiu Oa.. H 
Cu«)iiiianOlTU(!k Oo. BT 
B.Konon ASonOo. t7 
tlootaou A PattU 

mSc Co « 

lloraa Twlat OnD A 

HafbluaCo IB 

Onatdft NaUooal 

Chuck Oo M 

PnitChoekOo.... H 
aunnar Clmek Oo. . Bt 
T)alwkW«.Qo « 



CfluCtllOODIlBIMd). 

WMi.andiwk Oa. K 
D B «hltou Uck.Oo. U 
VhKaayXtg.Oo... M 

CsunlNg Maclilna*. 
Itu<»iit, W. S, « 

Craaat. 
Clw-iT inim A Blmt 

HooRacOo Bi 

lUftaliiraa. IS 

NIMaXaolWkK.Oo. II 
Morlkan KnckMar- 

tarworta » 

Pawtlogt A lUrnlaeb- 

levtT.. K 

CulKnroB Maohlaoa. 

W.r.DBTl«Jleb.O« 

VT44 

HurTbut BoianUcta. 

Co » 

M«rr«nMf» Oo..-.. W 
NIlraTooI Wka. Co. S 
PonilHcti T.vlfM, . 4 
IVkUAWhiuiaTOo. 4 
Wm tMIwaACto.. IS 
Culling Oil*. 

HoUKl-l"''. K. P..* 
Cix U 

D(ai tSao Tapi and DtaW , 

Dlt Htadt (Adjuttabia). 

n*niiiMne DrUl ODl. Ml 
DIa SiDC&i iHo* P1p».<nn 

iIhr TooU.) 
OlaSliapar. 
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BIFFALO 



MECHANICAL 
DRAFT 



FANS 




I-OKCED— INDUCED 

INCREASE THE STEAMING 
CAFACITV 

RAISK THE BOIl.ER 
EFFICIENCY 

CUT DOWN THK COAL BILL 



THE 

ECONOMY FACTOR 

OF 

MODERN 
BOILER PRACTICE 





BUFFALO 
STEEL PI^TE FANS 

ARE ADAITLD TO ALL 

CONDITIONS OF SERVICE 



ILLUSTRATED CATALOOt'B MA1LEI> 
ON APPLICATION 



BIFFALO FORGE COMPANY 

BtPrALO, N. Y., t. S. A, 



Lathes 
Shapers 
Turret Lathes 



S«iid for CtnuUi" vl Oui 
[aipKrrcd Took. 



B^ker & Chard 
Machine Tool Co- 

PlooaM And Culvert Sti., 
aBdanall, Oblo. U.S.A. 



Constant Feed Oil Cu| 

SELF rEEftlN4 and SEkF ClOSIM, 





PATBHTa PSMDmOh 

Thiccup l<«<peci«lir dc*j(p»ad (orlh* : 

vlicic nclf fccdlax nlleri ■raTMjiurait. 

b'D Htleil irom any tM* b)r pnabrBr dows ' 

Soriloo wUb tinicer*. nt taoui a( allcas •0ldt1 
Inde to rartont cirt hr 

THE WiNKLEY CO.. Hartford, fn 



NEW MODEL 14 INCH ENGINE LATHE. 

One of tbe best Lathes 
on the market. 

All impcwvfruentsf— 
«i] I he good tealUTt'' 
tt Uthe flhonUJ hnvo 
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Send for our ft]«cial cir- 
cular iif tfiis tool. 




FLATHER & CO.t Inc.* Nashua. N. H., IJ. S. A. 

AOEJtTSi lltll. CliTk«AC«.. tlnttnii nii'l ChlcJgy. Th* Oin-ir. M><rhln« Co. Mitta. Adolpbc 
IftoWMI*. I^rio. l>ill«i BrvNHU. CIibb Ctiuicbill A Co-.LAinUua.Biriniattham. Mki>cbG*i<(. OUtJtow. 
V, La**ii«r,CopMhn|[«n. Stockholm, ChriNttanfa. Hans Richtar, H«nii). I^ndr* & ciilnOeiinan, 
ArniterduBi Holland. 



The Improved 



"Duplex" Adjustable Die Stocks 




Our entire line of tools has 
rccenllj- l>ccn remodeled and ifa- 
prdved. so that ihcy are giving 
bolter saiUfuciiim than ever. 

New sets have bt-vn added 
to our list, making the afton- 
mcnt man; complete. 



Tor Bolts 

AU die stocks of our manu- 
facture have adjustable, i]uick- 
opening dies that cut heller 
lhn;ad:>. work carter and Ia«t 
longer than others. 

The Bart Mfg. Co. 

10 Wood Street, 

Cleveland, Ohio, U. S. A. 




4^^ 



For Pipe 



ACCURATE 

GEAR 

PATTERNS. 



Our specially designed and consiiucted machinery 
enables us to offer gear work of every sue and dcs- 
I ription at from 35 to 40 per teot. of the cost of 
Ii^nd work. .Absolute prcdsion insured. 
Wi-iic us for particulars. 



BuHalo Gear and Partci^ Works, f«.?or*"K?:S;.,.N. y. 



END YOUR IGIM1I0N TROUBLES. 

It mil I'fly i.-o>t V'ju one DOLLAR tr, gel a ^opy of 

Electric Igottloo lot Gii and GiKiUce Eostcti 

«rltb wrkioK drsmlnK* (t 'both Jump kod Hditi- 
mtrt break tpailii. ibac in(rti)|[r iiii patpnii Had 
arc free to be uivd by nil. Svni tiy mn^l |ir(?(ii>til 
un receipt oj oar dallar, 

MAXWELL ENCINEERINC CO. 

«a-« W. COWRT •T . »tOM«, N. V, 




Ernfineerlng Company, 

Complete 

Power Plants 

Installed. 

d<>.«l Cortlandt 8ir*«t, Kew York. 
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aoaterurit.no..... «> 
Poole. V .. A Kon Co W 
SoudMd Mctt. WIo. s; 
WaWlburr Tarrrl 

Pliljft rich. Oo.... »1 
W. A. TVUaoa Uck. 
0»_ M 

Spiad I ra at ml tela n. 
Oalry Inm A Stnnl 

H<ionu« t^ ■« 

Nll««ToolWU.Oo. [i 
RaMoaPultarOo... » 

Slaal. 
B.T.WainSft80M-. « 

Steal Balla. 

OranlTool Oo '4 

Taa* and 01 a ■ 
C.a.B«al7AC«.. &«1 
BntMrlMilACo.... » 
R.W.Oartm».00L. M 
J. v. CailMitM'Tiv 

aiMatC. D 

Bmoq, cnloA Bun* 

bJilnOo n 

r. A. BRiaxioD..... ac. 

Wo. Jaaaop ft Baki txi 
MonvIVIat DriU A 

Hoh-^ « 

PranjEWbitMrOo. 4 
BallHMa MacUaa 

TboIOo... « 

cP. rr. M 

Tapping Altioli mtivlt. 
Bmuuui AfiaiJtJ>..I4M 

r. A-lcmniUni..... US 
FMBch ft Hollow 
IICl>.TM>IOo. >1 

Tapping Haehlnaa. 

HMkerBn* » 

fUrrqraulibeU.... TV 

Ta«)i. 
Haatnacbar, Sdilau- 
merftOo 91 



P 



U i* Iniliiiwiiwibli' Tor xmb work a^ iv iit(>i ^riuit^ 
ioK, TFrnntir Krinilinic. «urfHC<? )criii<liii>; nud in ' 
l«n)al grinding. It i»a time Mvttraiid i|uick ill 
itaailjiifilineiiiM. Veij- handy [(mtay^U^n, Urg 

or aniall. Can W atta<;lit.-i{ lu tiuft 
urJinary incAnJcKoent Ixflipj 
socket. Now ill niw by Inr^nst* 
aliopaniid tool rooms in tbe coun- 
try. VVrfto tor (circular nnd gM 
uniiT in earl J- 

THE HISEY-WOLF MACHINE CO. 

ni«ev MAcniNE wobks. 

71 ft T9 Elm SI.. ClMlnaatl, 0.. U. 8 • 




CRANES. 

The above cut shows our Standard Type 3 
Motor Electric Traveling Crane — Type No. 105. 
It is in every particular a high grade machine 
— efficient, strong and well finished. It is 
made from modern designs. It has features 
of accessibility, speed, control and safety which 
will bear your careful consideration. 

Write i/j ubout it. We m^^ Cnnti of dlf tyipfs, 

NORTHERN ENGINEERING WORKS, 

8 CHBNB ST., DETROIT, MICH., U, S. A- 






I 




ELECTRIC 

TRAVELING 

Ask For 
Book "N' 

We arc Specialists in Klectric Oanes. hence 
supply the Highest .Attainable Products. 
Our s'landard hues are ample and pcrmii ihf 
widest selection lo meet !nth\*idual needs. 

Pawling & Harnischfcgcr, 



Van 
Norman 

UNIVERSAL BENCH 

LATHKS 

li»Tca full line odhernost 

itn proT (Ml Li I tac h m aniaf ur 

Stnv CuRins. 

MUUni. GnnS- 

Ini.ltf 

Send for C*Mi!g. 
WALTHAM WATtM 
TOOL COMPANY. 

3prlnK(tild. Maa». 



CRANES. 



Pittsburg 
Chicago; 



27S OttgooSt.. 
MILTFAUKEE, THS. 





DAVIS' PATENT 



Compression Coupling 

FOR LINE SHAFTING 

liny b« oi^crvd iliroitgh aay Hardware or MAChioecy 
3tor«. AgenU woDt^ in territory not already pl.-ice<[. 
Ni k«yi icquind. SattafadioB goBtiuitecd. Send (or 
ptict; list and discoanU ..... ..... 



MANUrACniMD Mf 



The W. P- Davis Machine Co, 



ROCHE,STE,R. N. T., U. 3. A. 



RAPPING PLATES 

raaacR'a vaTiNT. 

T*poiy slj-''*"""! »i»c»'if «hpn pUtvBRiadvor beet qnalitjr mrflt- 
• bio Iron. iUppiDK UnW. lappod draw boleft and wrtvw bolM. Take a 
ilroD^i hi.td on the wood lh*n any other kind. 

Le< utiend >du CaUlogutol Ptltiin Miktra' S|>«cUltlc*. 
MilM'duk«e ioundrv Suppiv Co., MiKvaukce. Wis. 






r*6l H«ld«ra. 
Anunvaf Ilr«« 

TwIOo iB 

Bimaa <BP>lth. .Il-'JO 
I. P- Bl<fcarf». «t 

TmI «uk. 
V»w BrlUUn Mcti. 
0» W 

T*l* BvK*. 
QwtT Iron & Stxl 
HmnscCu BI 

Sllhawrnn« JauuM 
MlB.Cto. W 

Tr) Squara*. 
F. L.TuntrACo, . a) 

rablng. 
AmcdoaoTVibvWka Rl 
Staadard WaldUu 
C3a er 

lurnbaclila*. 
]|«rr|]IIIrM OS 

Undtrwi lalnla. 
On? A IWor Hob. 

o>. w 

VahM. 

CraoaOo 79.91 

Qhttj Iron a SUaJ 

BoolUtcOo 61 

JankluBraa OS 

f J. ti ^l^>i*K.>fcr Q^, . ^ 

Walworth Mrx. On. W 



Uopklliao 
W.,tJia . 



\nittrr.ngyitt Co. (1 
Cartar^ltalEMMeb 
Co.. ., IB 

Kaunan Hr* Oo . . . flo 

QrakamJlla. Co... Si 
I Mochloa 

m 

ttoward Iroo WlB,, W 

MsrrfUBma la 

PraatiM Tia* Oo. . . . W 
Mawtard Tdo) na .. m 

Tnnilortwek Tool 

WaiM a 

Wal.rortb iltg- n>.. W 

WjrnuuiAOordaa.. 
Waiding. 
Standard Waidiaa 

Wlra Warkina Haiililntfi 

P, E). SbuMerCO «] 

Wal.TlmrT Farral 
rdy-AKcbOo..., M 

Wood Working HaGhlnan. 

ri»llck.CD « 

J.L-Tyiar W 

Wraaeha*. 
arvatrenc at< <u. 41 
J. U. OartMBtarTM) 

*IH*0». O 

Ooa* Wraaob Oo... as 
BMca, (Ma A Bnra- 

hancb B 

TrtDMoi Utk. Co.. . . 77 
Walworth Mfc.Oo.. « 
J B.Wni(aBia* Co . B 
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DROP FORGED 

FROM 

BAR STEEL. 



MACHINE HANDLES 



SMOOTH 

FINISH. 



WRITE FOR CATALOGUE AND DISCOUNTS. 

KEYSTONE DROP FORCE WORKS, - Philadelphia, pa. 



I 

I 




YOU CAN HARDLY MENTION 

a style of gear we don't make— but if there is one, 
we can make it for you specially. 4,100 sizes of 
geosi spvcs considerable margin for choice. Our 
Catalogue K. a shows all these ; we'll send ii if 
you say so. 

BOSTON fiEAR WORKS, '"£^',Tl,.':r'' 



SPECIAL WORK 



\\c art 
€<|iiippi(! 
to niakc 
any dc- 
&ire>l ma- 
chine complete from the drawings. We make the pattem^ and iiras-. or iron 
Cas-tings; ,ind as our men arc cspcdally cxpcrienretl on hiyh ijr,idc duplicate 
machine work, we can handle any order of reusonKble sUc promptly and 
ecoQomtcally. 

The American Foundry and Machine Co*» HAnoveR, pa. 

SPEQAL MACHINERY 

DESIGNED AND BUILT BY 

COMPETENT MACHINISTS TITH FIRST CLASS TOOLS. 

THE STANDARD MACHINE WORKS, 

45 AUD iS RAILROAD AVE., NEWARK. N. }. 

Bt ACCURATE — KEEP COUNT — NO GlESSING 



GRANULATED RAW BONE 

CASE=eARDENING 

Coloring and Annualing. 

Send for our llXtla book. IWI cdKloa. cotDplMa 
iHrectloca (or cB«i^l>anl«piiiK- Telia bv* l« ob- 
tain colur from « Ughi str*%i ceUf lo a Oetf Uat, 
and bow to aonittl Wkh carUiu ataal ban- Ha lit I 
tn*, BwoUoD lUoswaar. 

THE ROGERS & HCBBARU CO. 

MIOOLerOWN. COrfN. 



NO LACK OF REASONS 




Know] 11 it "■ ll.il SI...- inm h;rn 

Isuli In iht-Tj-yu.if n.i t . 
W. N. OUR ANT. 



K Sc-ndfor L'ainluKOciifauranl Coualrrl. 
232 22n4 Strut. Mltwaobee. Wla. 



Engineers Examinations with Qaestions and Answers. 

HAWKlNSi. PltKB, fl.M. 

The most lielp/ul book 9ver issued relating to pri^^iamtion for examination, will l>n 

sent tree to any ono nendfng us three sew i>ubacri)>tiona to 

Steam EsotXEERisa at 31.00 each. 

THE INDUSTRIAL PKESS. - - . - 9.15 Murray St., New Vork. 




wby |ou need 
A 

JACKSON 
BELT LACING 
MACHINE. 
Il's a time 

Mver.amoiey 
sanr ud a 
(^oreaieice. 



Ijicc^ b five inch belt iu thr«« iiilinit<*> at a 
ciwl iif iiiif cttjit. Tin- Coil Ctiuip lacing 
UH«i] li».->iH tlttee timcit us ioii)^ an any other 
and coitts only n (piai-U-r a." iniKli. WW 
inches of cnil iMrinK *''" I'l'-'iJ »5 imicb belt- 
ing as ST.'. worth ..f Im^c leather. This 
iiiiHiunt (iI l.'v-inir R'iit tree K-itl> l«<<L mft. 
chine. See the economy? 

Diamond Drill & Machine Co. 

Furnace St., BUd.s^MKo^'Vtt^ 



I 
I 



lin NEW and SECOND 

HAND MACHINERY 

TOOLS oncl ftUPPLIE-S 



ANNOUNCEMENTS UNDER THrS 

HEADING 
25 Cenia per Line S i^ yo per Inch 
SWordsloaLiru'. 121 inrs tonr> lnch| 



■ COPY FOR THIS PAGE tAUST REACH US ON 0» ftETORE TmE 21*" Of ThC MONTHJ 
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I :23 Betia doid)l* bark en), with ctiiick. 
ij * Swtt. C. B. « 1'. C. f. 
13 A M rt; * ScMt. C- R. A P. C. r.. 



1 

h 



New aod 2d=hand Machinery. 

LATHES. 

I^VfC Fit Lai be. 

TB a. Sallani tlBttl* and drlTlnc wbML fto 

quartarlDs acisclinttiit. 
74 K 20 ft. riarrvl tripl* crrt. worm dilvo. 
M I 20 WllmArili tripio Ad. *«rr hraif. 
4B I 14 RlcbtmrK plain tornlDS. CO. * f.C.K. 
48 X '2i llarrlngtua Iripls gii. 
44 X za Pllleld triple tJO, Tcry tit«<rr< acw. 
44 s ;>M Itrit* trliil* rrd. 
" t -2 Fli^ irlitia frd. C. K. A P. C. F., ntw. 
T 18 ralnam, ptelD ytb tad P. C. r.. not 

laic pkttvru. 

sex 10 Fa. 

23 I 10. 

30 to 42 I 16 A 18 ft. Lodge k Sblplcr, laiaat. 

new. 
30 s 13 Klati. C. R. & P. C. P. 
2: X IB Lodt* a Shipley. C. B. * P. C. F. 
::r>K::i 1 1 urrlnctoo. c. It. 4 TaMr. 
l-OilO IliiiTlnKtoa. C. It A P. C. P. 
£0-21 I ID Flah conpoand, Al. 
20clJ t'lali i-Dinpauaa. Al. 
£0 X il I'rati A Wkltner. awlTtl rat, P. CL P. 
ISiS lllalmlirll. codO. 
Lo Laibc«. at) mait«a. 12 to 30 In. >w1bc anj 

Irnstti' 
S Bftmnat Ktnel* Axlu Latttea. 

PUNER>. 

> I 48 I i: Clntinnaii. 2 hila. n«w. 
. K S<I a IS Whltromb, 1 bd, ttit. 
I s 24 X ClDclnnatl, I bd, o«v. 
liSH 1 1>> I'inrltiDnil. :! hAt, naw. 
I X Sfi 3 6 S-ll«[*. 2 bda. Al. 
1 X SA X g Flatber. 2 bda. n4>w. 
t s 3d X 10 ruinaoi. 1 bd. good. 
I X SO > 8 PiYDd, 1 bd. iw<r. 
' 1 32 X 8 ntchtiure. 1 M, good. 
' -; 24 I C IiitDaui. 1 lid. food. 

S} Ib, atroko I'rrDtlsi frtct. ocw. 

SB In atrokp Smlib A -Will, tripit int. nno. 

215 In. A '.'1 In. strolic rnvtln. btavj paii»in 

crait, fi liaw. n<"«. 
34 tn, »tr«l((i Wolwil. Iilpla ftd. fn«d. 
SO A IS in, Praiill**. crank, ax baat. new. 
lA In. atrok« Fuiaam. beaTjr pattern frlfllnn. 

DRILLS. 

S, 4. 5 A fl ri. arm Blckrord radlala. new, 

B rt. arm Frentka Bio<. radial, healrT, Al. 

4 R. ^nn Parrai boary pat. radial, old dMln. 

4 rt. arm Botia radial. 

4 ft. arm Ftafa plain, Al. 

4 ft. ana CiDtlnnail radial, naat. 

42 ta. BwlDt ClnctoDatl Ufrlxbt. D Gra, V, T., 

new. 
42 In. Onrnve uprlxbl, B Ota, P. P., a«w. 
40 to. awing Qleaaao uprlfbt. U On. P. r., 

good- 
25 Is. Q««ld A Eticrlianic npTlgbt. Q. Gra, I'., 

P„ good. 

MILL 1116 ttACHINCS. 
Xo. IS B. A 8. pUlD. At. 
Xo. 4 B. A 8. plaltt. Al. 
No. > Dratnard plalD, Al. 
No. S ClDclnnail nnlv arlthout Index lida. goml 
Vo. 6 Bralnard p^alo tutar; pettani. Al. 

MINDERS. 

Mo. 1 A Ho. S Undla aalT.. Ial««t paltan, good 

M nnr. 
Vo. 3 B. A U. 12 X 42 In., r^od. 
No. S B. A S- ratiir A TFatncr Krinder. good. 
Ho. 2 B. A 8. »urfa<.-«. old pattern, good. 

SCREW MACHINES. 
3 la X 84 tn. Jonra A Lamvon Cat tomt. A). 

3 In. Clinalani] am.. Al. 
Xo. S Haflfprd niiu good. 

H In, A 4i In. II. AH. aul.. good. 
B-M Is. Hartford aut.. good. 

MISCCLLAKCOUS. 

4 IB. Bamdera Plpa Marblna. 

3M A A34 In. Bar Newark Qorbontal BorluK 

HAefunca. ttew. 
48 tn. BlcUord Varl. Borfau Hill, 1 hd. Al. 
US In. Bofera Vtn. BorlnfMlll. 2 bdn. new. 
l.TOq, l^Wq, 800. eO«. 400 Ib. Uerrlll frl.-- 

Boatd Drap iramnien. 
Ho. la Uarrlll Air CuaAIra Pnwpr Hamraer, Al. 
20 ft. IbiglUh Keel Baader Hjdraatlc. 2 n>l1a. 
IS tn. Swamacot Plate Planar. 
T2 In. (broal, Allen. 
39 Id. Rocen A H. Vert. A Borliig A Tarnlcs 

Mill. 1 bd. new. 

24 Is. llinMi Single End Puiicb. good. 
Snd for lUt of olber tools. 

PRENTISS TOOL and SUPPLY CO. 

1 18 Llbtrt) SIrttl. He* York. N. Y. 

Bouon Omca. mq Praeklin St. 

Buffalo Ontc*. >9T D. S. XoritaD Dlde. 

Hfiutmr; UfBoc, iw Pint Ave 



FOR SALE. 

The followlQif U a ]lM:Of neM-andaecond- 
Iihik) mnrltiaetry «:« bar? in Stock for Itii- 

NEW ENGIMC UIHCS. 

2$ X 14 Par A Seott Scrav CntUlig Ulbt. 
IN X X Miik-ADderaou fleraar CattlBg Laiba 
III I S Sllfc-Andoraoa Bcraw Cvttlsc Lathe, 
la X 6 Far A 8(^o<i Screv Cntltns XatAa. 
IR X 8 BlalMbll Scrair Cnltlag Lalba. 
l(> I 4 Blaladell Screw Catting Lathe. 
IR X «l Tonag B«rew Ccttlng Ltlbe. 
IS X 10 Far A Amu Screw Catling Lathe. 
13 X fl Rar A Scoit 8(?few Culling l.atbe. 
13 X & Far A Scott Sciew Cutting Latbt. 
13 X a Blaladell Serew Cutting Latbe. 
14x6 YouDf Speed Lalbe. 

12 I (I Blaladell 3i>««i Latiie. 
10 X 5 nialadell SM*d Latbe. 

13 3 4 BUIailell Stud Lalbc 

RADIAL AND UPRICNI DRILLS. 

S« la. Ba'uh lUdlal Drill with tspplsg atlacb^ 

meat. 
Sd la. Snjder DHII B. a. P. P. A A. 8. 
SO In. SDTder DrUI B. Q. P. P. A A. 8. 
if) lo. Blaladelt Drill B. G. P. P. A A. 8. 
::& lo. Snjdcr Drill B. Q, P. t. A A. 8. 
211 Ifl. Blaladell Drill B. 0. P. P. ft A. S. 
24 la. Snrder Drill B. Q. F. F. A A. 8. 
21 tn. 8nr<ler Urill B. i5. P. If . * A. 8. 
20 Id. Sojdcr Urlll B. O. P. P. A A. 8. 
20 In. Hlolidrll Irt-lll II. (i. P. 0. A A. 8 

20 lo. W. !■ Dttvl. Drill B- O. P. P. A A- S. 

21 In. Knjdcr Drill B. O, Wlwel A I.cTrr Krvd. 
20 |g. Kevder Drill B. O. Wheat A t.onr H-eod. 
20 In. Snjdrr Prill WTwel A Lorcr FMd. 

14 lo. Wooclwarcl A Hoeers .<lpnBlIlT« DilIL 
One Wwdnaid A Ei-iEcra Special 8. Drill. 
No- 24 rrtilvpruil UllTpr. 

Sa. 21 Plain .Milkr, 

SO.-M I'lain MJIIrr. 

I'lilv.raal Cutttcr A IUaiB>r Orlader. 

Mlllera falla Uacluaw. 

SCCONfr-HAND ENdHlE UTHE8. 

II) X II initnam Scr<-w Cuttlnit iJtHia. 
IT X ij lllBiodvlr S^rrw roiilnic L.alli*. 
IB X 8 Klii'titurc Screw I'lmlne l.albe. 
la I ti tVllbclDi ^.-ii'W ctitMDf: I.a(li«. 

10 14 I d Wllhclm StTri* rutting l^tlwa. 

PLAMERS SECOND' HAN 0. 

24 X 24 I « Bfinuut PlnniT. 

19 X 19 X 2 UlalMlcU Crank Planer. 

DRIUS SECOND-HAND. 
26 in. Aurora Drill B. G. A P. F. 

HILLiNO MACHINES SECOND.HAND. 

Oarrtn Mllltr, ntltb oierbuasloE atis. 
Pratt ft Wbilner Milling MarhUie. 
Lincoln Mlllei'. 

5 liatn Ulllen. wlib overbaDglRE anna. 

22 X 22 IinncnE eiab Ulllar. 

MISCELUKEOUS. 

Uoublr llvadoi) Palter Latbe. 

I^vi* KcT Scaler. 

14 Pxiinh^m: Machlnea. 

I Chamjilon Ulowrr. 

No. ft tttunevani Bloarcr. 

■iS Vtaaa. 

CbBll«nge iJrtndcr. 

Itackaaw. 

20 Unlvcraai {.alba Ctauclu. all aliea. 
No. 1 Cronvl Klawnr. 

No. 3 Crowel Itlower. 
No. S Crowpl Blower. 
18 8p«*d iJtIbaa. 
Tapnlng Mac blocs. 
Latbe Preaaea. 
Forge. 

BraxlBit Tsblea. 
20 I etaUM. 

11 I 32 Budteye Autonieilo ISnglna. 

6 s 10 Parnu Autoniatlr KriRtat. 
0x7 Nettlnger Slide Valv Krislne. 
Sntll A Ueliarg Vortlciil l'-nj;lntt. 
Kerrla ft Miles SceacQ ilainmer, 
Pnllajra. Sbatflog. Hangerv and lleltlnj[. 
Alao new and oocond-bnud Gaa auil QtaiHa* 

Rmctoeii fnta 1 II. P. to 25 H. P. 

GIRARO MACHINE & TOOL CO., 

491 H. Titlfd St.. Pnilidcliihla. Pa, 



WANTED: 

Seeond'hand Peek Lifter. t-_ lifl »:>-■ )&■>. Stuc 

t:a»li pr toe and conditLoo 

C. COWLIS A CO , N«w Haven, Conn. 



Second-hand Nachinei 



ROniNfl MILLS. 

0. BnllArd. tTirret h««d. 
n. B^tent. one head, 
a. MllMa. ooa liead- 
B. Glabolt. Lathe aod Tool*, alBAat ati 
Is. Anrrlcan Tarret Laib« and cools, 
moat aew. 

UTttEB. 

82 In. X 10 rt. Oleaaoo. Oooblc hack .. 
power aBgolar feed la ronpoaad 
30 lo. Gbudt; a!iaoal new. 

PUMCHING PRESSES 

2 — Haavj OearmI Puceblng Preaaea. 

PLANERS. 

48 In. I 48 In. X 18. fonr &«ada. 

■arskaU & Rnscfaart MacfciHrr Cesf 

e-iU Hituth C&iial St., Cl>ica«;», III. 

110 Bank St.. Cleveland. O. 

.'{19 WMt FMinh St.. Clnclnnatf. O 



Second-hand.— In Good Order. 



1— eoiBch two-wot. borhif lolll. miea. ■ 

I -lUB-Uicb one-tool. borUiB mill. Milts. ■ 

1 sO-loebESI ft. eagla* laihr. n*« iiaT*a. 
I—BT-tnchxlo tl. asilM latbe, Potoaw. 
l_«0-ln(h two-tool poller luralng aod bonag 

Bolt Cuttera. caelt, I. H and 3 Inche*. aata> 

matlc 
1 — Belt header, 1 ineh, .Vadonal. 
1 — 8.inoh tbroat- geared puacb. U. • A. 
1 — 8«-lccti throat poach. d*w. ., _ , 
l—No. R IiVecfa Brwhael poaefa. iSO Ih. wb*«' 
1— InclInaMi- Pwia, 2»-lh.. •beet. . . . „ 
l^^tionble blow rlT»t mafhlna, rairal F. A U. 

1 — 4 B and one S B rertkal miliar. Bcdnr-lt 

Co.. flew. 
1— Ho. 14. H unletraal inltler, Beeker H Co- 

nii^liK' Uthci to Id. lo 32 In. s 8 tt. to 18 R- 

2 - Steam hammera. 400 to 600 pooitda. 

J. H. Dawson Machinery Co. 

39 and 41 Soutb Caoal St.. Cblceio. III. 



Secood Hand Machine Tools. 



TS Ib. a 86 la. i 12 ft. New BaTca plaatf. 

43 In, E 18 ft. 6 tn. Lathe. 

SO la. X 20 ft. latbt. 

38 ta. I 16 rt. lathe. 

20 ta. s ft. lathe- 
IB ta. X « ft. 'aiba. 

48 In. poller boring lathe. 

96 In, poller lonilag and boring latka- 

Pvrtable dclll, rope drite. 

liOO lb. Scltoie ateaca bamioer. alogle auai 
800 Ib- Sfctgan ateam hamiaer. doable 
400 Ib. Unrgaa *leani banaiDer, single 1 
17Dlb. Kll&t ateam bantoer, alngle aiaal 
IB Ib. Bradler oprlcbl alrap kaasar. 
12 la. Alllgalor abaar, trelght 10 toa. 



WICKES BROS., 

45th St. and A. V, R. R., 
PIttaburc. Pa< 



Wanted SCREW Mactu«s.| 

Adlocoatlc ap to 3 loctua. mtat ba 
Ulc pa I tern. Good coodiHoo. 

The Gncinnati Screw & TapCo- 
ONCINNATI, o. 





You can run your shop, or any- 
individual machine in your shop 
better and cheaper if you use an 
electric motor. 

We can make it wise for you 
to try it if you haven't yet done so. 

A splendid lot of f^ood motors 
and dynamos (second-hand) but 
in first-class order and tvery one 
guaranteed. 

We arc responsible, and when 
you get to know us you will send 
all oryour enquiries for electrical 
appliances to us. 

Write for list. A new one 
every little while full of 

Money Savers, 



Guarantee Electric Co. 

m ti 139 So. Clliitoii St., Cbit^tti. 

Self Closing Oil Cups. 




N*. 5. ItoMry tlMd. 






Two flMM Coven boi! 

For mI« by 

■UDSlM and Mice tl.t. aad Aatomailc QrivnUiL' 

Ofe C*t&loc«*. 



Sel( Clocinil Ton 
tobbari and Doklcr*. Scnil I 




W. W. & C. F. TUCKeR, 



MARTPOftD. CONN. 



It will s:rlp 
on any /v«. 
caliper 
or.-'Jn 

rod. 



Five Tools 

in one ; very 

handy for 

laying' nut 

.,. ,, , -^ work. 

CALIPER 

Attachment 

to lndl*p*n>aMa M 

^Machinists. Dnift«m*n 

and McU l Workers. 

WRITE FOB FREE WMKLET. 
JVALKERVOOLCO, 

M^ So'.jlh 

MPLWAIUCEO. WIS., U.S. A. 



Out M* lln* al Ae«al.r*led Spatd Hachin**. 2 to 8 <n. 
THE HUftLBUT-ROGERS MACHINE CO. 



5 A GRINDSTONE 



el 



Wr^.:., .-is USEFUL 
''yon GRINDING 

iHINEMRKI 

|jU5r THE4 5AM£AS 

ifTMLSHARPEHIHGJ 

LOW *N t(_0MOMtC Wits 
SEND roa MIW 
XATALOO 



.iTHE CLEVELAND STOME dO.'^l 
IBS LUCLIO AV. CLEVELAND OfO-*! 



lathe Center Grinders. 



Tramp 



Bros. Hacliine Co. 

rianutecturcrt, 

Wilmington. De\„ U. S. A. 

POR SALK BV 

I>« Pn«« A C<v, OoMeldorf, Germ&o/. 

CItM. Cburclilll * C<x, Lid., Loodoc, Bnetaad. 



EUROPEAN PATENTS 

NCaOTIATFO 8V 

WALTER DOBERCfffZ. 

Dresdtn-StrlMica 

BMsmana Si . 32. QBRMANV. 



Professional. 

We insert ia this colTinin only thn iwlvflr- 
tisem«nt« of profeasional wen who are 
koown to ua per»«)nalJy or by reputoUon. 



0. C, Washingron. 

CEO. ['. WHITTLESEY, 

PATBVT LAWYER AMD SOLICITOR OF PATENTS 

(ReylMerr-l,! Washlnglon Linn A Trust OUk 



N. y, city. 

O. C Wnshlnffton. 

BALDWIN, DAVIDSON & WIGHT, 

PATENTS SECURED IS THEUNtTBD STATU 
KUD POREIGN COUNTRIES. 

InvMdgKlJnniBii lonowltyoitd vftlTilltr. Lttl». 

(Ian drDiluciril In Ili« Courtm snfl Pttt.m OBM, 
llcmbcnaf ih*l>ar<-<f the Uultod SUilvsStiprwM 
CoHitaad vniouiCirciUt CoQdl. 

ai Unoe PI. Waalilofton. ua BtmAwki^ V. ^. 



Adjustable 
$elf-Opcnind 
Screw Cutting 
Die lieads. 




STTLI Jt 




Hallow Milling T««l. 

Honey Savers, 
Time Savers, 
Labor Savers. 



Wrilc UM for full 
paniculars and 
prices on our im- 
lirovcil tools. Laige 
variety of t»tyle« and 
sizes to allow (or 
any range of work. 
Sent on thiny days' 
inal. 



6eonietric Drill Co. 

new Raven, Conn., ii.s.if. 

Wnlvllla SUtion. 

feati.T AM m ; 
Eujlu.!, IOm CbmBni A Co., Ut, I«li.. mn.lmi. 

IMtlw, Ad. Jmm^ Or^mlt m* PMl 
rwjia. M.OIuiHia rtnuad.rmltt, 
irullUd, « JOMln a MUMIIUI, IMU>4v- 

CiklWUH d PhlU. Bcvm IB <ki>^ ..P I. V IV.,.^ 



A Matter of Principle. 

The principle im which the flat Turret Lalbe 'n designed is »» old as the pyrHmids, yet Ap- 
parently ignored for years by designers o^ mnchine tools. It is the simple principle iliat the broader 
llie foundation and the nearer you ca» get to tlte foundalion t^ic more rigid wi)l tic Itie support. 
Uverhanging parts and a small, narrow support do not give rigidity in a turret lathe any more than 
in a building. 




This iUaMratton shows how the tools of the Fist Turret Lathe are Mipported. 

The turret K a (lot plate etitending the fuH width of the carriage. 
It rests on a Hat scraped surface on top ol the carriage. 
It i« li«ld down by an annular sib going enlirelr around the outside. 
The loots are bolted to the flat plate and do not merhang. 

Cun you tniii^inc anytiiiii}^ nii^rc nj^id ? I^ it nut u sulislAiilial iinprovcmcnt over tbe usual 
turret, with vaX of small diameter and bcld down by a center bolt? 

Tlicn as to the taob.— No overhanging box tools are ne<:eKsnT>-. The tum«s. with a «iigle 
cutting tool, and each carrying its own back rest, do ihe work. A cm once surietl irue will run 
fytratght. It is simply applying the principle of the shafting lathe to the turret latbe — but with many 
improvement'.. 

If 3[i(;cia! lool^ arc required, bolt tliem to the turret plate — no overhang with diem cither. 

Ihe Hartnes« Flat Turret Lattie ia tiot only a turret lathe in the common acceptance of tlic 
termt but will do all kinds of lathe work, coming between y^ inch and 2 hichca in diameter and up 
to 34 inches long. It can be used for chucking work up (o 14 inches in diameter. 

Where three or more lathes are u.4ed on such work there is a place for lhi& machine. The 

work should be in lotK of nol less ihaii six to ten pieces of a kind and the saving will average 70 

[ler cent. \Vc have even Icnown it lo save more than the former cost of lathe work on forged pieces, 

by working from the bar. Its efficiency, comiiarcd with other turret laihea, is from $0 to too per 

cent, greater. 

Let us send you further particulars. 

Jones & Lamson Machine Co., Springfield, Vt. 

KajiUail, Sc»ll»ntluiitl lieUnd Jcinii^ A Lamiun UKitiinv Cul. EicIiibs* Bltlnk.. .S(«iihnB«un'» PIalw. lllruiiDtitum. Hog. 
lnG«nn»iir. Hultaod. Belgium, StrlticrlBDil, Anxrlft-lluniCBryBOO IlAly, M. Kurenum.ChHrluitaiittrKise, lu CKihmI- 
Oott.Qetttuiay. In FraDccaniJ Spam Pti. UoaviKuln. d Kne liuochc.o Paris, fiance. 
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SAVE MONEYvSS.BOOKS. 



We can save you at least ten per cent, and sometiines more, on all technical or mechanical books. 
Write us for prices on anything you want. A few are given below; the prices include postage. 



BBID'S MECHANICAL DRAWING AND 
MACHINE DESIGN. Vol. 2. ThiB IB 
a Dew American work, covering the 
main pointa of machine design in an 
elementary manner. The cBlculatlons 
are elmplr explained, there are nu- 
merous tables giving proportions ol 
partB. and there are over 300 excellent 
llIuBtrations. It will prove of value aj 
an Introduction to a more advanced 
work. Publishers' price, >3.00; our 
price, 12.70. 

RICHARD'S COMPRESSED AIR. A 
small book of standard value explain- 
ing In a practical and comprehensive 
manner some of the Important Bubjects 
connected with the use of compressed 
air. Publisher's price, 11.50; our price, 
tl.86. 

WEST'S FOUNDRY PRACTICE. One of 
the be&t-known and most reliable books 
OB the subject. Recently revised and 
brought up to date. West's Moulders' 
Text Book, price. |2.G0, has also been 
revised and is Intended to supplement 
the first volume. Publisher's price, 
12.60; our price, |2.25. 

JAMIESON'S ELEMENTARY MEGHAN- 
ICS. This treats of the priaclples of 
mechanics that enter most frequently 
Into practical work and that mast 
form the basis for study In any de- 
partment of technical science. It In- 
cludes a chapter on lathe gearing. Pub- 
Usher's price, $1.40; our price, $1.30. 

BROWN ft SHARPE MFG. CO.'S GEAR- 
ING. The best practical work on the 
subject of gear teeth. It has recently 
been revised. Publisher's price, $1.00; 
our price, 90 cents. 

CROCKER'S ELECTRIC LIGHTING. 
Vols. 1 and 2. Treats very thoroughly 
of the insulation and operation of elec- 
tric lighting plants. Vol. 1 covers the 
apparatus in the generating plant, and 
Vol. 2 takes up the outside or distrib- 
uting system, and lamps. Publisher's 
price, each volume, $3.00; our price, 
$2.70. 

OUDIN'S TREATISE ON POLYPHASE 
APPARATUS AND SYSTEM. This 
book Is comparatively free from ab- 
struse mathematics and is a practical 
work. Publisher's price, $3.00; our 
price, $2.70. 

ANTHONY'S DRAWING SERIES. Thla 
includes three volumes, each of which 
is $1.60. The first takes up geometrical 
drawing and projection; the second, 
machine drawing and the third, gear 
wheels — this being one of the beat 
books upon gearing for draftsmen. The 
course is well adapted for home study. 
Publisher's price for each volume, 
$1.50; our price, $1.40. 

ARNOLDS COMPLETE COST KEEPER, 
Recently published by the Engineering 
Magazine Co. It contains a collection 
of arilcles that have appeared In this 
magazine upon the subject of cost 
keeping, and is the moat recent work 
upon this subject. Publisher's price. 
$5.00; our price. $4.50. 

FOX ft THOMAS' MECHANICAL DRAW- 
ING. Treats of machine drawing :o 
an elementary style, but gives only a 
small amount of space to geometrical 
drawiuR. Publisher's price, $1.2S; our 
price, $1.10. 



PARSBLL ft WEED'S GAS ENGINE 
CONSTRUCTION. Explains complete- 
ly every step In building a gas engine 
with the ordinary tools found In a 
small machine shop. Puhllaher'a price, 
$2.50; our price, $2.26. 

HISCOX'S MECHANICAL MOVE- 
MENTS. In this volume are gathered 
together a very large number of Illus- 
trations of mechanical devices. These 
illustrations are accompanied by brief 
explanations. It Is a recent work. Pub- 
lisher's price, $3.00; our price, $2.50. 

LOBBEN'S MACHINISTS- AND 
DRAFTSMEN'S HANDBOOK. A use- 
ful reference book treating of matbe- 
niatics, Btrength of materials, me- 
chanics, gearing, etc., with many Illus- 
trative examples showing how to apply 
the rules and formulas. Publisher's 
price. $2.50: our price, $2.25. 

LUCAS' DIES AND DIE MAKING. A 
small book covering Important points, 
and written by an author of much ex- 
perience Id this line. Publisher's price, 
$1.00; our price, 90 cents. 

MARKS' HYDRAULIC POWER ENGI- 
NEERING. A practical work on hy- 
draulic appliances, written In clear and 
simple language, making it readily un- 
derstood by the working engineer. It 
treats of machinery operated by hy- 
draulic power, such as hydraulic rams, 
punching machinery, elevators, etc. 
Publisher's price, $3.60 ; our price, 
$3.15. 

SHELDON'S DYNAMO ELECTRIC MA- 
CHINERY, taking up its construction, 
design and operation. Recently pub- 
lished. Publisher's price, $2.50; our 
price, $2.25. 

FLATHER'S DYNAMOMETERS AND 
THE MEASUREMENT OF POWER. 
Besides the subject of dynamometers, 
the question of belt transmission is 
discussed, and particular attention to 
the measurement of electrical power la 
given. Publisher's price, $3.00: our 
price, $2.50. 

ATKINSON'S ELEMENTS OF DYNA- 
MIC ELECTRICITY AND MAGNET- 
ISM. Third ediUon. 406 pages, 117 
Illustrations. An elementary, non-tech- 
nical work for beginners and general 
readers. Publisher's price. $2.00; our 
price, $1.75, 

HISCOX'S GAS. GASOLINE AND OIL 
ENGINES. Contains descriptions of 
a large number of leading gas engines, 
and a brief explanation of their theo- 
retical principles. Publisher's price, 
J2.G0; our price, $2.25. 

ROBERT'S GAS ENGINE HANDBOOK. 
A small book treating of gas engine de- 
sign, and containing In revised form 
the articles upon this subject that were 
published in Machinery. Publisher's 
price, $1.50; our price, $1.36. 

CLERK'S GAS AND OIL ENGINE. The 
standard and most complete work on 
the subject. Publisher's price. $4.00; 
our price. $3.50. 

MERRIMAN'S TREATISE ON HY- 
DRAULICS. Of the same grade as his 
Mechanics of Materials mentioned 
above. It treats of the flow of water 
and the principles of the turbine water- 
wheel. Publisher's price, $4.00; our 
price, $3.50. 



DINGEY'S MACHINERY PATTERN 
MAKING. As its name indicates, it 
treats upon pattern work such as ii 
necessary in producing machine parts. 
Publisher's price, $2.00; our price, 
$1.75. 

SLOANB'S STANDARD ELECTRICAL 
DICTIONARY, containing 300 illustra- 
tions. Publisher's price, $3.00; our 
jirlce. $2.70. 

JONES' MACHINE DESIGN. Vols. 1 and 
2. The first volume contains a theo- 
retical treatment of kinematics and 
mechanism. The second volume is an 
advanced treatise on machine design, 
which Is generally considered the best 
and most practical work on the sub- 
ject. Publisher's prices. Vol. 1. $1.60; 
Vol. 2. $3.00. Our prices. Vol. 1. $1.36; 
Vol. 2. $2.70. 

KENT'S MECHANICAL ENGINEER'S 
POCKETBOOK, This ia the only com 
plete pocketbook designed exclusivelv 
for mechanical engineers. It should 
be owned by everybody who has any- 
thing to do with machinery. It fs kept 
up to date by frequent revisions, and 
Is too well known to need a descrip 
tion. Publisher's price. $5.00; our 
price, $4.50. 

THE SLIDE RULE. Charles N. Pick- 
worth. Wheeling, S. C. Describes the 
slide rule, and the methods of using it 
In computations. Publisher's price. 80 
cents; our price. 70 cents. 

THE PRACTICAL TOOL-MAKING AND 
DESIGNER. Herbert S. WIlBon. M. E. 
The contents Include the equipment of 
the tool room; steel and tempering, 
jig making, fixtures, drop forging, em- 
bossing, and other kindred subjects. 
Publisher's price. $2.60 ; our price, 
$2.25. 

PRESS-WORKING OF METALS. Ober 
Un Smith, M. E. A treatise upon the 
principles and practice of shaping 
metals in dies by the action of preeses. 
Publlsher'a price, $3.50; our price, 
$2.70. 

BICYCLE REPAIRING. S. D. V. Bnrr. 
The book contains, in rearranged and 
handy reference form, a series of arti- 
cles on bicycle repairing which recentir 
appeared In the Iron Age. Publisher's 
price. $1.00; our price, 90 cents. 

MECHANICS OF HOISTING MACHIN 
ERY. Welsbach and Herrmann, k 
text book for technical schools, and a 
guide book for practical engineers. TOe 
only complete treatise on the aubJecL 
Publisher's price, $3.75; our price, 
$3.35. 

THE MODERN MACHINIST. Jno. T, 
Usher. Contains more shop Kinks, use- 
ful devices and quick methods of 6ola% 
work than any book we know of. Eywt 
machinist will find it useful, and do 
shop foreman ran afford to be without 
it. Publisher's price, (2.50; our price. 
$2.25. 

TEXT BOOK ON MECHANICS OF M.V 
TERIALS. Mansfield Merrimann. .Xn 
advanced work, but one In which the 
principles are so clearly explained thai 
a person with a good knowledge of 
algebra can apply them. Prof. Merri 
man is one of the foremost authorities 
on the subject. Publisher's price, $1,00; 
our price, $3.60. 



Remit by registered letter, money order, or New York draft. We cannot use local checks. 
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Billings Pocket Caliper Gauge. 



ThU U M llsbt conveakot tool, fraduatcd on one tide to O'^thi 
and on Uie other to lOOttis of an Inch. Open* 2 Ischc*. Cut 
full size. FlDlshed la « rifst-cU»» niann«r. 



Every 

Ihcliiii- 

ist 

slould 
kave It 



DROP rORGII^GS IN IRON, STEEL, COPPER AND BRONZE. 

We make a line of superior tnachinisis* A tools, all o( which beai this 
company's trn'it- m.ir)t wliirh is .t g;iarantee /B\ <if reliability. 

The Billings & Spencer Co., hartford. conn., u. s. a. 

london Offlca : No, loflg l^"*- lldf rigit* St.. London. tAsI*"))- Cttalngue upon rtquotl. 

DON'T aET LEFT ON ANY DRILL JOB IF 
ITS A MATTER OF PRICE. 

If (fdj own n *« nil! HOI iiiimlin nf i. tin'lEiumi rprishi Utilli ii^ .'.o ilic work, 
am] yna »ie rc'lly dE)erinln<>il (•• d'^ i(. yi-i can quriic n ;>ri':<- I'lnl vviU et\ 
II nt make the other follow with Ihc oihn klnil o( Jrilli pay wcli Ini uklnic 
)l «wny from yoti. AnU if Iheic's tn|>Dlii); to be donv. the nibai Mk-w ckb'i 
e%-en tdoch yen on prfcc Our Nw- Tapping Atincliinpal dtrrctl)' on the 
^plaJlv icai-ca no rnom (or M^uiDcai un tbai More Particiilara (ot a 

j'niial aril all (he proof* jrvn wast. 

CINCINNATI MACHINE TOOL COMPANY. 

WMlsrn A**BUf and Frank Strot. 
CINCINNATI, .... OHIO. U. S. A. 

Made to HOLD a Smooth Edge. 

CUT a H nzB. 




DRAUGHTSMAN'S ERASER / solid English steel. 
BELT OR LACE KNIFE "PYROCaloC" 

WOOD OR PATTERN KNIFE ) PROCESS HARDENING. 
fiost-fudid for 2S cents sttmps or airrcncy if yoa mention "Mdchintty." 

LORING GOES & CO., WORCESTER, MASS. 



BflAMDSi 

NICHOLSON 

AMERICAN 

KEARNEY A FOOT 

CHEAT WESTERN 

ARCADE 

J. B. SMITH 

McCLELLAN 

^X. F.- 
COLO MEDAL 



FILES 



AND 



RASPS 



FACTORIES I 

PROVIDENCE, R. I. 
PAWTUCKET, n. I. 
PATERSON, N.J. 
BEAVER FALLS, PA. 
ANDERSON, INO. 
KENT, OHIO. 



OWNED AND OONTROLLID BY THK 




NICHOLSON 

FILE CO. 

PROVIDENCE, R. I., U. S. A. 



Frictiofl ^ 
Sensitive Drills 



at reditu d pric*». 

Tllr bt*t Imil lor the 
mMi«y yon can B*v« In 
your khap. 



THE 



Write fw atw 
TxKklil*! No. in 

KNECHT 
BROS. I 



M 

In 

I 



btkniia Ind Nnoi Sit, 
Clftcinnall. O, 



1IP80VED IRON PLANERS. 

^tuodard iliei ktpi in Rtocic 

We n-^ke a >t>cruUy n( <] eiilxniiijB, baildi 
and perfcct>ng ip?r~«L mAchi&«& and a04>ci1 
poooeiKcoQ thinul'jttt. 

The W. A. Wilson Machine Co.^ 

ttOCKG5TEK, ISBW VORK. 



THE WATERBURY 
FARREL FOUNDRY 
tkNa MACHINE CO. 



COMNCCTtBUT, 

w. a. A. 
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DESIGNERS AND BUILDERS OF SPECIAL 
MACHINERY DESCRIBED IN CATALOGS. 

A = Automalk Rlvvt klach>n»a 

B — HioKaaBi] Buli UiKliisct. 

C i: Canrliiito Uachloas. 

B - Drop, SvTswaotl Foot Pr«a«w». 

a = TuDfaR'iRotl UraaincUacblnary. 

M — Ilj^Inttilii.- %lacIiiB«r]r. 

L ^ SpEnii'nit lXhM.IUglaffLailwa,ctc 

M = Otwn Rack . SlnglB AciIsr l>otr«r l>rcuM. 

N - Pilla(81t>K)«Avttim Power Pr« 

p -. DoiiM* Acting pow«r Prima a. 

R = Koitinit uni*. 

S = SttBar* and Sllttera 

T = Kurnutci. eto_ 



i- 



t'K. 

hi 




A LLCS, - 

B FKAVKUlf, . 

Allks. ■ 

I'lKHCK, - 
ItRAIICeRD. • 
UlODLCPROOK, 



PrBiideot. 
VtM PrMI<l«Dt. 

SeooDd Vlo^Ptcaida 
SKratarr, 
TrcAcnrvr. 
AMifctaai SacMUrf. 



The 



W. p. Davis Machine Co. 

Rochester, N. Y., U.S.A. 



1 




DAVIft 3-triCH CUTTtMa OfT MACHINt 

Sfiiil for i'^ta1»K KtrinK full jiartknilAri 
of this Machin<>, atso Latbes^ Drflb uid ! 
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New Tools of the Month IM 



GAS KNGIvr IVANTRD— A twenty 0»e to thirty II. P. Gm Bsfltu 
for natural Kka. EUUur ijl>w ui ivtltttd. Addroa A. W. &, care 
MAt^yisgHT. V la Murray 8r.. K«w Turk. 

IXVUNTOU'tl HODHL8 bniH and t>trte«ied, iipei-ianmarMaon^ ~<io- 
■Ifncd aad bollt. unall paru diiplKAtrd. l<et da quoirr price*, r. J. 
KTOKKM MAirillNt: C(f.. FtillniVtiihln. l-a. ; Now Vort repreMOia- 
llre^r. P. W'lHwa a. 101 Bcckinaii St. 

SreClAL TOOLS, eioOeii, Que Hulii laaL'hlDerj and fouadry worli 
waateO. MPRBAt Mgti. CO.. Rl gliioona Vallu j. giaten It iaud. N, », 

WANT£n — Uaa coDipttent tt tak* aaperlDt*ii<]*ncr of a [itaiil manii- 
factarloc aprtlai pattBlHI machlntry. cniplarinc atwui uue buudrirJ 
■B«D and eatabiMfiMl »Um 1»Q8, wllh tlO.OOJT to Inmt. A gmyl 
salary and dltldcoila on ih* InTetimeol. Adil/«es INYBSTOlt, toti: 
IttCBiiraaY. 8- 1 5 Morray St.. New lott. 

WANTED— A ihOFonglUy conpcteat BMhanbcal eoglnMr la inMo 
charn of drafUng r^iin of a concern manufacturli^ a fall Hoc oi Diiii 

Iqb iDB.-iilurn'. I'XcrTpI alFani eiii-lii** aud bullcra. AlIdrOM. RlVlOf fiiil 
laii'orLaiiil[>a as ti post i-xpcil«acc, r^crcDcc* and salary sxpccttil. 
MI.MMi. ra re MJ ntnatKi. J-ir, Murray St.. New Torn. 

WA^TUl:)— f'lHitlnn a» 8iip?rln(«nilvnt of machine sliap by man who 



Uwruv»bly uDdviiiuuds bhvv uractU-c. tlnnlagi dealxalnx of Jlita. fix 

■ ■ " ' li auttimatu.' mai'lituorT ani! 
ag. Flrtt-claw ref<' i-mc*-* »lll be kI 
COmFETEKT. care Macuisknv. n-15 Hurray St.. New Voit. 



CDTM. apMlal (oola: aiao acau'lnied Kit 

die tMJOna. Plr«t-claw >«'•' ivncr* will Iw 



kIviii. aiau reijttl 



uorr anil 
ttJ Ad- 



FUK SAI.I^ — IcuDdr; ami maclilui; nnrlu. rlirnii and on gnod wnDN. 
or will take In a paiini'i- wlih a trw ()iou«aD<] dullors to tacmwe 



racllltlM to iiKWE (be dMaatida pf Ibi> bunlar 



Klov healthful country 



and {Mid bttilnta* «ttattl tailed. Addr«a* y., care MdcniXKBT, 9-\Z Mur- 
ray St.. New Ynlli. __ _ 

WANTiS[>— Compciuut draiuiitaman irltb brood aaperlaiice La ma- 
vblDt tool dcslfDiDK' TUB AUBitiC'AK TOOL WOUtUl CU.. L'lnoiu 
nail, O. 

FOR ttAl.B— Two (Kond-band WonutDotoo Hydrauiic ateam pom[w. 
lo flrit daw repair; •Ixa, one pump, 29i^4ad, duplex; <itb«r, cum 
pound duplex. 18x291:3410, t. o. t>. csra at one'ltiird fomc oi new. 
CM LLKW > STOCK M F U. CD., sd and Cart 8t«.. St. t.oula. Mo. 

FOB BALE Uai^hlD* ahop, foundry aad «bo«l«rlfthc ibop. Itxalvd 
eentrally In iltlaite of ttwauion; water power, liootl chance fur a 
meebante wllb imall capital. Muat be lo^d to cluae aa citat*. AJ. 
drcaajl^^ l>. l^flLLH. Admr.. Bitamon . Vt. 

ViSTBD — Poeltlait ai (nr^nian In tnstblTic Rliop and Cuuudry. 

Orer twenty yeara" tijmii»aet, S"'"' rvfei»n<-wi Pirate rtate lin;a(ion, 

kind of work and salary tbat will be paid. Address X. U. K.. car* 
UACHDraav. g-15 Murray St.. Xeiv Vork. 



WANTED— Three Urtt-olaaa Boor mM. aa gans foremen, lo takt 
chart« of marUne tliop operatlna several ttnndred 
ptoyaaot for cotopctect men. Mnat have eo' 
"TLOOBUATC," V. i>. Uoi 028. Cblcagv. lit. 



mra Sicsdr eu- 
IddTtw* 



WAXTKD — Kxperlented ei|i*ft onnLaolc to edncaie macblnUta In 
beat uae of Improved tnols In lnrgi> mai'lilnr ahop. employlitg htvibI 
liaodrcd men. Man aanled mual bavc eiucrlenct In ailJuailDg triC 
and apMd and be a oracClcal, UD-^od&lv exb^t In dlre^tltig ain«i'H tn 
(tt freactst output fruni tools cuifluynl no tieuvy engine, coraprvsaiir 
and pump aud aeneral machine work. Muat bare good tefnrence. 
Addwsi 'TtXrBBT MBCIIANIC." P. O. Dos S28. Ll ikago. 111. 

!n>R 8ALB CBBAP — BclaniUc and pUIn temperloK by hand' 
eolored «barta, ntplaWoB tamparlnii In oil. water or tallow, and what 
each color will aland. AJao thlrlT-sIs new melbods of weldinx aii<] 
forglnx dlfTervnl kinds ot s(mI. Tbc I wo cbsria and thlrly.aU 
receipt* tor fl. W« iBaautat'liire MoaaKb Slrvl-Wtldlng Compooud. 
Bend (or tn^e namplca tool aad cast aieel weldlQS coniiiLxiudi^ best ever 
uwd. Fnoitmatl'^ tool t^mptrlng. 'very man fno do ii : foreinf au<l 
tempsrttm on x lMiardcalm- or muali et atecl. W. M. Vilt. SMngy. O 
QA8 ENUINK i-'oii ».\1.): I M-d ti-e* itian a dosan tinwa. Ooe- 
hslf M. P.: niadB by Uadtut Water Motor Co. Addrssn. 'eNOlNB," 
rare of Mjic iii-vkbi. t>-lB Mttmiy ttl . New rorfc. 
«o; 
r: 
«d 



8CHKW fVrriNiJ Danes— A paieut has bean recently sraatnl 
for a new deTli-* for ■erew^atttng, whrrrbj anj pilch or fracilanat 

elcti CSS b* mi by (tie simple raoTtaient oT a Inrcr . nn Iradncrew 
nsed and ttw taottoo li practl<^al and poaldrr. for parMcnlan 
f -mddreaa JO HN (llilMF:. I7<il» HpTFOih tit. Himtn, Mlimrapona. Mian 

I WAtJ+Rft- PlrBld*"" *'»* liaodo on uia^ lilos' loot' wgrk. CI.'JCI.N' 
~aATI HILLING UACUIKE CO.. CIni'InnaiL Ohio. 




THE 



BIGGEST 



AND THE 



BEST. 



The largest concern in the world, 
as everybody knows, is the United 
States Steel Corporation; but com- 
paratively few people know that in 
its various plants are used 104 of 
the best Oil Filters, which are made 
by the concern whose advertisement 
you are now reading. 

The only way a concern as big 
as the U. S. Steel Corporation can 
hold their market is by keeping 
down the cost of their product by 

Shelbi * Co., Londoir, E. C. En(„ Self *j*"l« lor Oresl Brtlala 

The Burt Mfg. Co. 

Main & Howard Stx, Akron, O., U.S.A. 

saving every penny that can be 
saved without sacrificing quality ; 
and one way of doing that in your 
shop as well as theirs, is by using a 
Cross Filter for your oil. Inci- 
dcntly we note that the U. S. Steel 
Corporation have lately ordered ten 
Burt Exhaust Heads, thereby carry- 
ing out their policy to its logical 
conclusion. Both the Filter and 
the Exhaust Head are sent at our 
risk — to be returned at our expense 
after a fair trial if they are not just 
what we claim. Booklet free. 



PlTTllBUR«, Pa. 
Tile Burt itlg. Co., Akron, 0. 
Oehtlshen: YuarioftheijdiiiBC. 

at band adJ in anvwar will aajr (bat 
we arc well pleojied with the B-incti 
Burt Etvhauat Hiad. Do«» all that Is 
required of It. 

YoTitairoly, 

PiTnitttuRu lea Co. 
W. W. VTarreo, Geo. Ugt. 




Febmaiy, 1902. 
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(Announcement 

TO THE TRADE: 

Two of the best Informed and most reliable 
firms o{ Patent Attorneys in the United States 
make us the following statement: 

THE "LITTLE GIANT" RECIPROCATING 
PISTON AIR DRILLS, NOW BEING MANU- 
FACTURED BY THE STANDARD PNEUMA- 
TIC TOOL CO., OF CHICAGO, DO NOT IN- 
FRINGE IN ANY PARTICULAR ON ANY 
PATENT FOR ROTARY or OTHER DRILLS. 

■ We hereby guarantee all purchasers and users 
of "Little Giant" Drills against all liabilities. 

We will assume the defense of any litigation 
against our customers which may result from the 
sale or use of our drill, and respectfully request the 
trade to pay no attention to ifitimidatmg circulars 
which are sent out for the sole purpose of attempt- 
ing to injure our business. 

Yours respectfully, 

Standard Pneumatic Tool Co, 

'^"aoTorI'^ll"'"'"' By E. N. HURLEY, President. 



\ 




No. 3 Pro»* on L«tho. 



Mo. 8 Press. 



Eighteen tons pressure can be obtained with the aid of this press. 

36 inches between uprights, 35 over plate. 

Will drive 7 inch Arbors or Mandrels. 

THE GREENERD 

EDWIN 

308 ATLANTIC AVENUE, 



THE FOLLOWING FIRMS CARRY GREENERD ARBOR PRESSES IN STOCK: 

Bnnlnn : ClinmlltT .C l-'rinjiili^ir, Hill, ■ "liirlci- .V: (-i . .Nil.-; Ti".! VV'ork.i i.Vi. 

Provitlwnce ; A. B. Pilkiii Mii'-hitifrv Oi , T}iiini;i'- .< [,ou-ii Min'liiriury (\i. 

Kow Vorlc : Mannrng, Mflxwell A Sfncrc, Nil^s T'»>1 Woikh Oi. Garvin MachiDe Co. 

RuclieHter : W. I' Dvivix Mni-liiiii' I'x. Ilullaio : Pratt & WIiHupt Vm. 

PittsburRb : U. ltiijr<i Miithinwrv i_vj riiilodc-liOim : Wiiltcr H. roster 

Detroit: C &. Strelinget Co. St. Louis: J, W. Wright & Co. 

Hhti Pranrbco; pAcillc Tool & 8u)>[>l7 Co. IuiIiiiiiH|HTliH: Vonnegul Hardware Co 

ClrvcluiiH : Stroni;, Cniliali: & lEwniuond Co.. 8. U. Yvrk Mnchinvrv &>. 

Cliicaifo ; Mill. Clnrke&CoL, Manning, >liixw<.ll& M(H.rc, Mar»liftll * HiMchart MacliiiietT Ca, Piutt * Whitney Co, 

Ciiit'iimali: K. A. KinsevCo. 



sey 

Lon.Ion: Cliiw CImrcliin & Co., C. W. Burton, arimtbs^ Co.. Buck & Uit-liman. 
Berlin ami Viemns ScliiichJirdl & Hi-htitt** 



L 
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A man stood on a workshop floor, 

When all ihc rest hail fled. 
A pounding-block before him placed, 

A sledge raised o'er his head. 
And all unmindful of its doom, 

Upon that iron block 
A haltered arbor feebly stood, 

Too weak to stand the shock. 

Time and again upon its head 

The heavy sledge came down, 
Until the man was positive 

The job had been done "brown." 
IJut when he took the arbor up. 

They found that it was sprung, 
And battered, too, quite out of shape. 

On the riibbisli heap 'twas flung. 



The foreman then and there declared 

That he would find a way 
To end that wasteful practice 

If it cost a whole week's pay. 
And that was just the reason 

(if the truth they would confess) 
That they placed a trial order 

For a Greenkrd Arbor Press. 



A pounding block,— 
A leaden mall,- 
A ruined arbor,— 
An awful ''call." 



ARBOR 



lARTLETT, 




No 34J Press on Stand. 



S 



u 



Ro. s Pros*. 



BOSTON, U. 8. A. 



ARE YOU IN BUSINESS FOR PLEASURE ? 

GREENERD ARBOR PRESSES WILL PLEASE YOl 

ARE YOU IN BUSINESS FOR HEALTH? 

GREENERD ARBOR PRESSES WILL BENEFIT YOU. 

ARE YOU IN BUSINESS FOR MONEY? ^ 

GREENERD ARBOR PRESSES SAVE TIME. 
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20-(Ach Standdrd Engine Lathe. 




Standard Engine Lathes 

12 inch to 60 inch Swing. 

For general excellence of design and workmanship, our tools 
stand at the head of the Ust. Our Lathes are powerful, con- 
venient and designed to withstand the greatest strains. ■ They 
are built in sizes to cover any line of work and will be found 
accurate, durable and reliable. 

Catalogue shows full line of Machine Tools, 

The American Tool Works Company, 

CincinnatK Ohio. U. S. A. 

Nm» Vorli »IBt*i. .>» Bro-dwuy. G«« Pisco. Agrcat. Bmtoo SU>t«, it Fedoml Fl. PhlUdvlphln, Th» PalibaohvCo. 
PllUburg Stofp. Kmpire mar.. L V. Itlue. Agvrt MlnDWPOlte. The NurlLero MBi!lilDeiy Co. Cttlpn^O Slort. 
WoiblorlOD aaJ Canal Sl< Llcvcland. The Slruag. Csrliale naA K&inin''n'l Co. I.nndeii. Alfrn] HrrHril. Ltd., f 
LcanAiiTlit., Flnibiiry, li C. Covenuy. AllitO HmImti. LtO Bcrlto, D« FHtsACo, All Gfk., XtoMer Stoi 



.)->> DoiMldort, Da Vritt tk Co., Ai:l. Ge» . (.r«f Adolph Hft^u*, »\-tj. Parik Rnui Prcred* Cl», u 
diiT«ipplc. Vlenuk. De Fries A Co.. Aci. Gc«.,EK^cnbacb][kk««,q, ADiwcrp. N/Ment FT«roh.j3Rii*ai 
StocktMln. Zacco ft Co . u KUi«bern(Biaii. 



BMIUW4 



i 



L 




36-iiich Triple Seared tnglne Lathe. 



117, IMS. 
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J^©, 



describes in detail the many 
special features of the 



New Bickford Radial. 



Compared with other radials this 
machine has twice as many speeds and 
from twice to four times as many feeds. 
It is fitted with speed and feed boxes 
that g-ive insuntly any speed or feed 
with which the machine is provided, a 
dial depth gauge for reading all depths 
from zero, and an automatic trip that 
operates at as many different points 
as there are depths to be drilled at one 
setting of the work. 



Tlw New Bkkforil Radial. 



This Book Is yours on request. 



The Bickford Drill and Tool Co, 



Cincinnati, Ohio, U, S. A. 




STOPI 





AND NOTICE A FEW OF 

THE :: :: :: :: :: :: :: 

MACHINE 

WHICH ARE MANUFAC- 
TL'RED BY :: :: :: - 



AUTOMATIC 
MACHINE 
COMPANY 

GREENFIELD, MASS. 
U. S. A. 




There are Others.* 

AND ALI, ARE MADE OF THE BEST 
MATERIALS. HIGHEST CLASS OF 
WORKMANSHIP THROUGHOUT :: 

EVERY TOOL tS HANDY AND DE- 
SIGNED TO FILL A SPECIAL WANT 

THEIR CATALOGUE TELLS ALL 
ABOUT THEM, TO BE HAD FOR THE 
ASKING :: :: :: :: n :: :: :: :: :: 





Multiple Spindle 
Drills. 

Our Multiple Drills arc built 

with great care and good 

workmanship. 

Would like the manufacturer to look 
over his work and see if he 
cannot find a place where he 
can put one or more of our 
Vertical or Horizontal Ma- 
chines in his shop to some 
advantage. 

Others do, why not you? 



We build these mschtrtes with 6, 
6, H). 12, 14, Hi, IS, iO, 22 snd 
24 9pindl«^«, snd to Ittke >n ino%t 
any required loyutit. 

Full line of Radial Drills. 




Boring and Turning Mills, !^ill'iL 




These machines built with double 
or single heads, or with one plain or 
one turret head. Latest improved 
design, powerfully geared and fitted 
with outer bearings for heavy service. 

Send for Catalo^e. 

Baush Machine 
Tool Company, 

Springfield, 
Mass » U.S. A. 

N>w York. Chicago, FlUla- 
(Islphlo. Battnit. CItvdknd 
Ml Pltuburgh. 

iiclltr, ScmnaDllul A Ca , 
IiODiJaD. BdKtand. 

Chan Churchill* Ca.,Ltd . 

I.uiikliiii,i<liniiDKii'm.l>lB»- 

lluv, MuTichfiilc'r aDd NcW' 

caatic OD-t/ov. 



I 



\ 



I 



I 



Ptowlrt 



Pferc« A 



Co. 



Peliniarjt 3908- 



coKBLED WOOD TRIMMERS 



FROM 

NEW 

DESIGNS. 




Ma4i> utul«r tbe 



and 



MITERING 
MACHINES 




Our *rrang«inenti) for 
t)M< rapid uiid ■ceurate 
|iriHiii>-tioD of tlie»e liiRh- 
i;rn(le. IjtIxir-HMTiR); Ma- 
<:hiii<-Jt liiivd »l Itwl been 
ciitntiloteil 

We are m>w (>n:t[!«ti»i1 
to furnivh th<<«« tiiuuly 
TvoIb in large qunntittea 
and >t pricwA wiik'li will 
flurely {klutuw. 



For ACCURIiCY, CONVENIENCE and UNIVERSALITY 
these machines are unexcelled. 

SEND FOR FULL PARTICULARS 

THE WASHBURN SHOPS, 

Polytvohnio Initltui*, 

WORCESTER, MASSACHUSETTS. 




STUDY RIGHT. 

Voii can afford to spend some of your spare time in 
studying under our direction by the aid of our free 
text books, written especially for us and although thorough, 
so plain that all who can read can understand them. 

THE BEST COURSES 

FOR HOME STUDY BY MAIL IN 



ENGINEERING 



ELECTRICAL 
MECHANICAL 
CIVIL 
STEAM 

Mechanical Drawing .^ 

Mining, Metallurgy, Architecture, Art, Journal- ^^^^^"^ 
ism, Bookkeeping, Stenography, Businass and 
Ensrl>*h Branches, 

We give every student a chance to 

EARN MORE WHILE STUDYING. 

You can earn more than the tuition fee of your.coursc by enrolling with us now. No 
matter how small your pay, you can afford our courses. We teach vou what you must 
know to earn more in your business or another you may choose. Write for free cata- 
logTiC No. ID with full particulars. State subject that interests you. 

The Consolidated Schools, ise Fifth Ave., New York. 




Eighteen 

Inch 

to 

Forty-two 

Inch 

Swing. 



LATHES. 

W e are Ldthe Builders in the exclusive sense of the term. We build Lathes 
and build nothing else. If there Is any benefit in concentration of effort we have 
secured it. and having secured it stand ready to pass it on to you. A Schumacher 
& Boyc Lathe is not only a good lathe but the best that can be made — design, 
material, workmanship, proportion, all the best — and the price no higher than you 
would pay for a tool that could not approach it in .service or durability. 

Write 05 before you pUce yottr orders, 

I I Schumacher & Boye, Cincinnati, Ohio, U.S.A. 



lOHMB 
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SOME REAMERS 

MADE BY THB 

MORSE Twist Drill and Machine Co. 

NET BEDFORD, MASS., U. S. A. 




iiiiiiiiHitiiMiiiMi>iiiMiiiniNiiiiiiiiiiiuiiiiiiiiiiiiiniiiii»iiiiiiniiiiiiiiiimiiiiimiMiiiiiiiiiiiuiiiiiiiiiiiiuiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiiHiiiiiiiiiitiiiiiiiiiiiiiiMiiiMiiiiiii^ 




The •• Idcdl " Etiginc Latlic. 16 tiKh Swin^. 



Springfield Engine Lathes 

Arc money makers for their users. In these days of close competition, economi- 
cal production of work is a question to be reckoned with, and in designing and 
building our lathes this point has been duly considered. Our tools give full value 
for the money expended. Let us know your needs and we will send you full de- 
scription of whatever size lathe your requirements demand. Sizes from 14 inch 
to 42 inch swing inclusive. 

We also buikl Turret Lathe», Chucking Lathes. Shaftinq Lathes, Brass rititshing Lathe«. 
Crank Shapers, Geared Shapers* Pim^r Ptessvts, and Bench Presses. 

WRIT! FOR OUR SPECIAL PRICES AND TERMS ON THESE TOOLS. 

The Springfield Machine Tool Co. 

Sprinefield. Ohio, U. S. A. 

AnEMfi: TlieOnrvIn MAcbmc Co.. New YtiTk ind Philndelpblii Ctiandler A Pnniuhar. BoMutt Tli« C H. Wood Co, 
SyrncuH, K' V Tlie Carer Vla<^^ln<:^y anil liupplv Co.. B>ill((n'>re The << M Vn'k Mafhlony Co . CI*<r*l«Dd. lleOcn>«lli 
Siockct a Col, thlc«iro. The E. A. Kihtcy Ca , Cliiclnnoil- The Sum cm. Piilcr A LlorkcCo., PitiiiburK. 





* 



35 infh Engine Lathe, Plain Back Geanng. 
iuiiHuiiiit]inun)niiainiiiiniDnitnuiiiiiiHiniiiiiiniiR|u>>>i<iiiuuuiuinniiiiMiuniiiiniiiiiiiiiuiiiiiiiiiitiiiuuuiiuunniiiiuiniiiiui 




fflBHSRTOlt. _. .,_„ 

'--■^/riS?'^^-'---'"- •'■•*-"-*•"'"■-'•■■■■■■•■"-■■■■••■' -■^■"-^^^ 

■^^^^M AC H I N K R v^^"^^ 



-; . -' -■■-''ii»-,^,' '■'-:-,- ■ 



Unprecedented Opportunity for Obtaining a 

TECHNICAL EDUCATION 




BY CORRESPONDENCI. 



Through ihe generosity of the founders of ilic American School of Correspon- 
dence, and of several prominent manufacturers interested in ihe betlj:r Technical 
Education of Wage-Earners, the Trustees are able to award each year a limited 
number of 

FREE SCHOLARSHIPS 

IN 

^^i^Vti^'iX'- ENGINEERING i^-^n^^i^'"= 

AND 



HEATING. VENTILATION AND PLUMBING 

CE*ott oOur*o Indudiri)! tlii^rirufib iitnlT-uutictu Ui MAohjameoil Drawing) 

THE TREE SCHOLARSHIPS 

FOR 1902 
NOW AVAILABLE 

and applications from ambitious and energetic machinists and others properly recom- 
mended, will be considered in the order received. To every young mechanic who 
has lacked the means and time to obtain a technical education, this opportunity is of 
the utmost Interest and importance. 

Attention is called especially to the Mechanical Engineering Course prepared 
for machinists, pattern makers, moulders, blacksmiths, foundry men. toolmakers and 
draftsmen leading to positions as supeintendents and fo.-emen of machine shops, 
foundries and other manufactories. 



Th: .tdirtntdaes offered &y d Sc^3y! lozdttd In a grcAl idacjUhrtti mrd 
mtnufAeturing eenitr like BaWji, Aid chuttred undtr Iht tdacdHondl 
lAWf of MisSAthusetls, AH ulf-tvidtnt la tvera inltUigtnt rtAder. 



Further lafarmitlan Bad Urc« lltuftratMl hand book ilescflbinc cours«A, cticthoiJa and 
rejular terms, will be sfnt on requtat to any re«der meotlonlng " MACHlNbKY." 

American School of CorrespondencOp 

iChAftertd by thi Comrnori'weAltk of MASSACfiiisftts.) 

BOSTON MASSACHUSETTS. U. S. A. 




The Blake and Johnson 

Vertical Milling Machine 



Number Five 



Is a well built, powerful tool 
which can be used with equal 
advantage for light or heavy 
work, and has great capacity 
as well as accuracy. The 
spindle is back geared 5 to i 
and the feeds of platen, head 
and rotary allachmenl are all 
automatic apd driven by fric- 
tion wheels, which give any 
desired change of feed for 
each change of spindle speed. 



Scad for cata- 
logue ^ homing 
our lull IJnc ol 
Milling Ma- 
diines. 



'lot- 




■ 




Blake & Johnson, ''Jv^w%:yrc^r.Vs. 



A, 



«MWNiMWk 



Selling Agcnl^, Manning, Maxwell & Mnore. 



iWWhM 





The most perfect l)^le. No waste of power. Speed 
varied by fool treadle (leaving bands free) while the 
work goes on. No stopping necessary. 



Vriit for eifCalMrs snJ prtcta. 



Hill, Clarke & Company 



Better-best machine tools 

BoSTOWi "X ,ji Olivrr strt-rt. 

CiliCKGO- al M t^uili Canal <ir«et. witb a model iI«nionslT*tlOD nuichlne slaop In lb« t»*e)ii«nl- 

NEW YoRKi at ><i Orcadway 

CHAS. CUVIiCIIILL ft Co., IaA . ulling Bfcnu for KnglAod aed tk-oUaeiil at L«d<1uii. Blrmlngtuiin, NawcaMl»-«A-TyiiB and niaM^ni 
On oihlblilnn in th* Pblladelphla Bourw. at IhaEiBiKtof W. ¥.. Sblpl«y. 

" SiiMi' Tai i: " a tim.ru'iiir fni i[i>iL'lii(i*rv tmyprs pinrl n-nTi: t"'''li"'i'''' iti"n!tily .1 ■ 'lir L'hti-nito M^rt: tovcntt ■ ?«•! 
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Z.'^m«. Go Way Back and Sit Down. 




mTrlvvTA The LcBIond 27and 30 inch Engine Lathes have ihrce independent feeds on the feed rod which 
j\j ri lAf f be thanged instantly by lever shun-n in front of heaJ, and are so arranged thai hy change gears ' 
1 1B4 * f • range can be made to suit nny worit, rhe three feeds increasing in geometric progression from (he 
feed selected by the operator. It has a practical, everyday money- making value that isn't ea*y Id 
ctimpure or to estimale. Of course, we get an independent feed thruugh chanye-gears, securing any feed from 
.oo.s to .100 to one revolution of the spindle. There arc other LcBlond I-atlie features ttiat you ought to kiio»r_ 
rtboul, and we'll be glad to tell you what they are if you'll let us know you're interested. 

THE R. K. LE BLOND MACHINE TOOL CO., Cincinnati, Ohio, U.S. A 



Tho NIlea Tool Work* Co., Eastern Agents. 



4G0B-4eiO EASTERN AVENUE. 



Adjustable Hollow Milling Tools 

Made in four sizes, each size having on Adjustment of one-tialf incft. 




Can be adjusted to mill from the 
smallest to the largest diameter 
without tht: use of an extra set of 
blades, and in far less time than it 
takes to adjust any other style of 
hollow mill on the market, as there 
arc only two pieces to be operated 
in making the adjustment. 

These tools can also be used for 
thread cutting and much special 
work such as counter- boring, fac- 
ing, pointing, cutting tipers and to 
take two cuts at the same time. 



•Write for No. 6 Tool Catalogue. 



The John M. Rogers, Boat, Gauge and Drill Works, 




Gloucester City, N. J., U. S. A. 





WILMINGTON, DEL., U. S. A. 




...SOLE BUILDERS... 

Semi-Automatic Turret Lathes 

Guaranteed Superior to all others in Efficiency 

We build 20, 24, 32 and 44 inch sixes- 

Sncllib Ageau, Cliaa. Cborctilll A Co., LIC^ LcadoD, BlrmlnxbuD and OUttow. 
Niiiuuiimiuiniiiiiiiniiiiiiniiiiiiinru9iiiuuiiuiiiiiiiiiiiiiiwiii«iiiiuiiiuiiuiiiiiiiiiiiiimiiiiiiiiiiiiiiiinrniiuiniiHiiiiiiii]itiMiiiiiniiiiiiiiiiiiiitiiiiiiriiiiiiiiiiiuiiiiii iiiiiiiniiiiiiiiii 




THE G. A. GRAY CO. 

Manufacturers of Planing Machines.,. 

Cincinnati, Ohio, U. S. A. 




Some people have au idva thnt th« liiAvier a rlanvr. 
the better it i*. Thnt 1« ■ big mistake. T<k> iimch 
weight la just it» t»»«l lo il« efficiency as iiu* rrtougli. 

By piling excesslvs pigiron intu tht* tat>l«. jou *>l'l 
to Its iai]>restuvu Bp|>carHn(H*. l.mt you may aleo iimkp it 
«o baavy u to c«iu« the machine to M.'t Ioe>' while re- 

UnnecesSBry wviicht in th« h«»<lii, sad<ll«» nnd mlU 
mHkw IIh-mi tiMtk niara maaalTe. but there in (liinfttT of 
owkinK llietn t(X) henvjr and rtnniKy tf* bo liandlod to 
kdvKnta^-. 

U In nut re».>ioiinbIe to suiijiuse thnt ve u-ould try lo 
Mve & tew tiiousand pouiuU of cxtm piKiron. if wv 
really felt tliat xiich Hililitiimiil meul vrmild iiwke 
our pUnerB Koy better. 

Giuv Pi^NKRK aro denignt^ antl huilt wiih a 
view to atnbodying anoush pig-lroa to mnke 
theou sufficieiltly Htiff. tlrong and pou'orrut t'(}i-ull 
ordinary rcquirpmcnlM, miH ki thf wme lime Ui 
prmM>rT« nil the elements neeeasarj- tn nuh^ Iheiii 
(|uick acting, smooth- running ami ei%'*y to tutmlle, 




Results 



are what jrou 

want from 

your 



EMERY WHEELS. 



Wr<ie u (or price* *m) tun^pjr*. 

HAMPDEN CORUNDUM 

WHEEL COMPaNV, 



The Watson -Stif (man Company, 

204-210 East Forty-Third Street, 
New York, l. S. A. 





DUrrvM. 
SbmtiU. 





Bydraultu Beam rvotb 



AUU>riiii;lr^ Viil'l«)j|«. 







IndeMiid«nt 
Pump UrarauUc Jkck. 



HYDRAULIC MACHINERY. 

Presses, Pumps, Punches, Shears, Valves, Benders, Accumulators, Gauges, Fittings. 

Hydraulic Jacks of every description. Tube Expanders. 



THE WHITON REVOLVING CENTERINQ MACHINE 

is designed to accurately center pre- 
YiODslj finished shafts four inches in 
diameter and smaller. 

The work is held in two centering chucks, 
one of which revolves and acts as a driver. 
The shaft is firmly gripped in the revolving 
chuck, while the end near the tool is sup- 
ported and revolved in the jaws of the station- 
ary chuck as in a lathe center rest. The cen- 
ters may then be drilled and reamed to the 
required depth by the drilling and reaming 
tools which revolve in a direction opposite to 
the work and at different speeds. It is only 
in this manner that finished shafting can be 
centered to run perfectly true. 
This new machine has all the advantages of our regular machines and the revolving attachment 
In addition. It has the same spindle mechanism, headstock and three-jaw centering chuck used in 
our Two-Spindle Centering Machine. Traverse of the spindles is limited by suitable stops; posi- 
tive locking device for head prevents eithf spindle being advanced except when on centre, and 
when advanced no lateral movement of the Heaa cin occur. 

SEND FOR CIRCUL.M*, AND PRICE UST. 

D. E. WHITON MACHINE COMPANY, New London. Conn., U. S. A. 
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Quick Changes 

In Feeding and Screw Cutting. 




A Complete Range 

uf positive geared fccib U [>rovide<l by our systvm of 
gearing, which takes the pUce of independent change 
gears and feed cones. It an he applied lo any Uthe 
yi>u may have iii use, and new lathes of any nuke are 
equipped with this attachment if «o specified. 
QUICKEST and SIMPLKST of all quick methods of 
making changes. S«j]il on thirty dayi>' trial. Full par- 
bculais on request, for sale by all dealers. 

The National Machine Tool Co. 

Cincinnati, Ohio, U. S. A. 




Power Punching 

and 

Shearing 

Machines 



Belt. Steam and 

Electrically 

drlvea. 



LONG & ALLSTATTER CO. 



rUMILTON, OHH), U. S. A. 



Our nischlflM are made In over 
350 alXM aad varlatles. 



SINIiLE. 
MUBLE, 
liritifiHT, 
nORIZONTAL, 
GATE, 
■ILTIPLE, 

PM 



liilrMil Sbtps, 
Uo»aitireSk*|H, 
IrUctWirb, 
Etc 
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NOISELESS 
GEARING 

is indispensable for up-to-date high speed 
machinery. The ideal combination for 
securing silent running gearing is ob- 
tained by running a 

NEW PROCESS PINION 

against an accurately cut metal gear 
wheel. Thus a direct, positive drive with 
a minimum amount of friction is secured 
and the result is a vast saving of power 
over a belt drive with the same absence 
of noise. 

NEW PROCESS PINIONS 

are the only NOIStLESS PINIONS of satis- 
factory durability and art- therefore speci- 
fied by a majority ol the leading users of 
machinery where noiseless gcarmg is de- 
sired. Besides being noiseless and dur- 
able they greatly reduce vibration and do 
not ai'jpreciably wear the metal gear wheels 
with wt ich they mesh. Nt-w Frocess Pin- 
ions are made in both Spurs and Bevels 
up to 4R in. diameter and have been used 
successfully to transmit over J50 horse 
power. Let us send you our catalogue. 

The New Process Raw Hide Co. 

PATENTEES >ND SOLE MANUr«CIURfn$. 

Syracuse. New York, U. S, A. 

W» make METAL GEARS, both Spur and 
Bevel, with Bcourately cut and planed teeth, 
and also cut gears to order. Let us quote 
you or) your next Job. 
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Air Compressors, Compressed Air Riveters, 
Hoists, Cranes and Other Tools 

For Shop, Yard and Foundry Uses. 

Our New Line of 

Portable Pneumatic Riveters 

comprises several styles and sizes and is adapted for 
any kind of work. These Riveters secure the max- 
imum pressure on a rivet with as little weight in the 
machine as is possible. They work rapidly, without 
a jar or shock and give a uniform pressure upon the 
rivet 

SPECIAL SIZES BUILT TO ORDER 
...WRITE FOR CATALOGUE... 

PEDRICK & AYER CO,, 85 87-89 Liberty street, New York. 




Portable Pneumatic Riveter. 



CHICAGO 
31-34-36 So. Caiial St. 



BOSTON 
1 38 and 130 Oliver St. 



PITTSBURGH CLEVELAND PHILAPELPHL^ 

Park Building William!K)n Building Bvtz BttildiDg 



V.V.' 
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TOOLS THAT PAY THEIR WAY 

are the kind yoD need and the kind we make. 

We have had thirty-five years' experience in building 
Lathes and Urills and guarantee our tools in every respect. 
They are accurate, durable, simple in construction and in 
quantily and quality of work produced will equal any tool 
on the market. We build good all around Lathes and Drills 
for everyday purposes and special heavy Engine Lathes for 
special woik. Our Lathes have six changes of belt feed: 

f^ear feed, screw feed. Built with plain, compound, raise and 
all or Knglish compound rest. Heavy, powerfully geared, 
large cones and wide belts. ^„ ,„„],,^,^. 

fullytested he- 
fore leaving 
the works. 





Lathes, 13 inch to 36 inch swing. 

Drills, 20 inch to 30 inch. 

Pattern Makers' Lathes a Specialty. 

CatalOQuc of full lin« mailed on requist. 



P.BUISDELL&CO 



at JicksM St., 
•9 Worcester, lass^ lI.Si. 

VuSeic.V AilE.i ii: C. W. HurU-n. (irKDlht * Co . LuodMi, Es( 
Henry W. P*«t)tidy # Co . Prance Hud AiitralU V Lownacr. Copcn- 
tufoit. Dcntiutrli. Willi, Sunneion ft l~i>. UalOMv. Haoiteii. DvtilKli* 
Unrvin Mntctiincn Pabrik. Raig Su«.Me t;, Berlis. lierstctir' 




The Bard Adjustable Bushing. p„. Hand ote stocks 




The BusliiiiK ia niado U> Bt acj die 
stock in place of the common rlngbiuh- 
ing. AdjiutAbl^ tonlt fiizMof [Mpe aad 
bolts. The «Jjii.-n»bl(i tiuslunjc alwajTH 
piiiles the pipe perfectly to tli« oenter 
ftad iiiKuiQs a stnught throsd. 

Uay ktwayii be left In ntook. 

ynlm BARD ADJUSTABLE BCSH- 
TSQ on every Atovk you use, and enre 
timeHBd nioney. 

MANUFACTunco ev 



The Armstrong Mfg. Co. 




How York Office, 139 Centre Street. 



BRIDGEPORT, CONN. 



Febnurj, 1903. 



♦-^r-fl 









Cnnkpln OlUt. 



0141* Ollvrt. 



AFTER 21 YEARS SERVICE. 



A party her* trbOIi»» DMd aiMot r^iir mnkvor lubnuticuri iot >t yeara now n*Ml* Mims 
rwtMirt l«t it " &a <*ric« ll«*iir« BoyorA L«*ka, Matrtiiavty Denier*. I>e Gr«at. O., UD<]«r 
da[« at Jansarr i. h^m. 

R vary thins aba Dt ^ur tntiTtcntem contrtbuloH t^ mak* Ihrm looc-lCrcd anJ duroblc They 
ara laadeoxlrttaimAK ■n<l hravy, only i)i« mj b(«l nuatcrMI Ii naed In ibcm. and Uiclr d*- 
*ien it «a com pact nitJ hirtnoniouii ihn all stmint arn ownly <IlitHI>(it«d. The grMtt niAjor- 
'*('•'* ''*" •'=°.«» a's'n f=^ luV icai^jfii wc have iDuiafactarfd during the pan a ;c«r«>ra 
itlll Id ok. and n (nqucaVy recalvc inull tirdort for npatrt for Inbrlcatora tstoiiVMira 
old- Giir tubncaior* c>»t a tittle moce tluin Mims othsr niik**, bnt IhCT arc wsll worui tlie 
«air« tljflursai^e 

waalMi malira fall line tt oil pump*, it la at all«ra,hraMallar«. grvaa^ciipt, •niiltiplr oilert. 
oiling Oti-fcrs. sit. Oui calnk"*up .slmnlnii our [uU line ni'.X Dc Ji'ni i-n at>plli;aiiun. 

DETROIT LUBRICATOR COMPANY, DETROIT, MICHICAM. 




filaii R»d| OllPuap. 
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Mitts & Merrill 

843 Water Street 

Saginaw, Mich., U. S. A. 



MANUFACTURERS OP 

liL^ Giant Keyseater 



Poke ion Aobht*: 
C. W. BarioD. Grtflthi A 

Co.. Loaioa. Bnjc. 
OndMV DlechiDBJin A 

Scba. BciUd. G«r- 

nwiiy. 
Pcnthr" N*v{n», llUan, 

luijr. 



SEND FOR 

KEYSEATER 
BOOK. 




T»-o ordinary kcystats can be finished on this 
machine before one piece can be fa&tened ready 
for kej-sealing on any other style machine. Every 
job set and fastened by its bore. Will cut per- 
fectly true keyways whether the hole is straight or 
taper, or whether the hub is faced true or Icfl 
rough us it comes from the foundry. The suppoit 
being absolutely soiid, the tool cannot spring. 
Built in six sixes covering a wide range of work 
and quickly adjusted to ijUffercnl requirements. 

The No. 5 Keyseater, shown 
herewith, has a stroke of 25 in. 

and will cut keyscats up lo 3M 
in. in width. It is designed to 
cut ke\'seats in wheels weighing 
up to 2S tons or mote, but will 
cut the smallest keyseat just as 
well and as quick- 
ly as a smaller 
machine. 



More than 300 
of these machines 
used by the Icad- 
mg shops of Arn- 
ica and Europe. 
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THE BERLIN BRACKET DRILL 

Is Strong, well made and carefully fitted. Especially designed 
for the rapid drilling of smal! holes, particularly when a num- 
ber are to be drilled in one piece of 
work. Will drill a hole 3-8 inch in 
diameter. A convenient and labor 
saving too!. Price complete, $45.00. 




The StroDf, Carlisle & Hammond Co. 

MACHINERY OF ALL MHOS. 



CLEVEUMD, 
OHIO- 




February, 1902. 



MACHTXEBY. 
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GAY & WARD/'Tir^- 

Want to know if you use 

MillingCutters? 

If so. we would like to do some business with 
you. Look over tlie following list of cutters we 
make which have these points of excellence: 

Accoracy, Durability, Finest Workmanship, 

anil if interested, send for our catalogue and prices, or better still M:nd us a trial order. 
We will use you right. We manufacture; 

Cutters for Cutting; Gear Wheels, Twist Drills, Taps, Reamers. Irregular 
Formed Cutters which can hz sharpened by grinding without changing the 
form. Milling and Side Milling Cutters with Plain or Inserted Teeth. Angular 
Cutters, Concave and Convex Cutters, T Slot Cutters, Screw Slotting Cutters, 
Metal Slitting Saws. End Mills. 

The old saying can apply to this list — "If you don't sec what you want, ask for it." 
We can make you anything' in the cutter line. 




It will pay you 



to investigate th<- DotlblC Turr6t 

merit* of our ManufactunnQ Lathe. 



It possesses a number of new fciitures; our Palenletl Lever ChucJc, whicb was AWARDLD 001 D MfDU AT 
THC PAN-AMERICAN tXPOSITION. and is sold in connection with the machine, enables you to place your 
work into ihc chuck and remove the same without slopping the machine. 

Bftttr l§i as send yoa fall 
pdrixcaUrs. 

Universal Shaping 
Machines 

with all the latest up-to- 
dalc aiiachmenu, includ- 
ing swivel table, tilting 
side, power down feed 
and automatic feed stop. 



Automatic Boring 

and 
Turning Machines. 

Pawtucket, R. L 




DOUBLL IIHRLI MANUI ACItiKING UTHE— Turiting lurrct sho^vn in position. 



Potter & Johnston Machine Co., 



NEW VOM OFFICE. 126 UBEflTV ST.. 
MMLIER H. FOSTEft, HMACER 



Foreign A0tNI6:Chr>*. Churt-hill * C",, l.nnd'.n, mTmlncharrund Mmchetier, Kajiatnl, and t>la«irow,&cW«niil. Adolptw lBiiii«iii.V».i\*>'*\»»*=^- 
kBd BnuMli. RalslaiB. V. Lowener. C-ipcnhnKeo. Dinmilk.aDd Stactholm. Sw*0*n. 




LATEST "WHITNEY" { 
20°inch WATER TOOL GRINDER 

Quality, Fmliih and Special Features of Advan- 
tage. Mighcst class. Price nearly' as Inw ok chanced 
for the poorest machine on the market. 



Wc can refer you to more than too very prominent Ameri- 
can Manufacturers of Machinery, Autotnobites, etc., who 
will advise you to adopt The WooDRurr Patent Svstkm 
OP Keitnc. 




ThousandK of milling oi^erations arc 
being mad« on expensive machines 
that could be done quicker and lo 
belter advantage oa one of our Hand 
(Feed) Millers costing half ihc money. 




The Whitney Mfg. Company, 

Hartford, Conn., U. S. A. 

POStlCS ACK^TT^r "'•"•^"l:'' '''*'" * C''' C- W. BWMV, 



Penwlk C'-tiCJ A Co, 



H.\ND (FEED) MILLING MACHINES 
a great specialty 

Mmiiiiiniiiiiiiiiu iiiiiiEjuiniiiiiiiiiiuiiiiiinituiiiuiillllUliililiiiiiiiUiilii iiiiiiiiiiiiiininii iiiiiii iiijiiiiiiiiii ti Jii ii ii iiii i iiiiiii iiitiii inirii iiiiiii iiiiiiiiiirrii iiiiri iiiiiiiiiiiiiiniiiiii riiii 1 1 iniiu i imii i iimi niini iiiiiiii 

THE AMERICAN 
DRILL GRINDER 

is the Latest Improved and Best machine for 
grinding drills of all kinds. 
BEST: — Not because \VU say so, but Best because 
the men who use them, and actually know, say so. 

We have more special features to make it handy, 
accurate and durable than all the other machines put 
together. 

When you get a drill ground in this machine it will 
cut and cut fast. 

Do not buy a poorly made machine when you can 
get one that wins in every competitive trial it was ever 
in. for the same money. 

We make all styles both WET and DRY, and if 
I you will give the machine a trial you will find you have 
made no mistake in selecting the right machine. 

I L. S. HEALD & SON, 222 M STREET, BARRE, MASS, 




uiamuinnuuiiHuiiiuiiuiiiii igitHinuimiuininmiuimuniMiinnuDiunniiiiiHnimiiuHiiiiiumiii 




lutiiHiiii IIIIIII IIIIIII iiiuiiHiiiutuiiNiiiiiit mil iiiiiimiuiiim 




Febnury, 1902. 



MACHINERY. 
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Stewart 
Gas Blast Furnaces 



,!^ 



*«r 



Steel Often Cracks 

in heatinj; and ihe manufacturer is blamed 
when the real fault Uts in the variation of 
temperature in the furnace. Stewart Gas 
Blast Furnaces ensure not only an abso- 
lutoly uniform temperature, but produce 
results in less than hall the time by other 
methods and at a much smaller cost You 
need only try one of our i""iirnaces to fuid 
out for yourself that :hesc statements are 
true in every essential. 

If you are heating your metals by the 
old method or if you are having your work 
done for yoit. write us for prices and esti- 
mates of the having which we guarantee 
can be effected. This will cost you nothing. 

Ve skdU *!30 be gfad to nuul on rtgaest 
copies of out nevi CdttUoga*..., 

Chicago Flexible Shaft Company, 

Id SoHe Avenue und Ontario Street, ChicagOi III. 

pJitKlan AoBtcies: Niles Tool Woika. n-u VIctOTia Street.. 
f, VI. trindon. P^airiclc Pr»r«*. .1 Ru# Vf»f(«l, P»rj«, Oobiiiv 
DUcbnMDO A Soba 11 Nvu« PrvmaDidv Barlln 



THE 
BEST 
CUTTING 
OILS 



are those made especially for 
ctjtting purposes. 

Nothing strange about that. 
Your cylinder oil is made especi- 
ally for cylinder lubrication; your 
engine oil for lubricating your 
engine; then why not use cutting 
oils that arc made for cutting? 

Giant Screw Cutting Oil. 
For general shop use. 

Turret Lathe and Drilling Oil. 
For turret lathes. 

Automatic Machine Screw Oil. 
For automatic screw machines. 

General pipe, bolt and drilling 
oils. 

All made with a scientific con- 
sideration of the work they arc to 
perform. 

Send for a CUTTING OIL 

pamphlet. 



E. F. HOIGHTON & CO. 

240-350 

W. Somerset St.* 

Phil«dclphi«. 

173-177 
Lake St., 
Chicago, III. 



MAC^T^'ERY. 



Febnmrf. 1»02. 



MM^DIlD^EML^iOCKERS 





SatCsty orerroQe for tliey 
are Stationary. Secure. 
I)untbl«, Attnvotiirft hrnl 
R«iu>nn»b1e. 







OOiS TOUH SHOP LOOK LIM£ THIS) 



{"hiladejphift]^^ 



HYATT ROMFR RFARING fO Main Omce, Newark, N. J. 
n lai I nULLCn DI-/\nilllU i.U., Branch Office, Cincinnati, O. 



Hyatt Roller Bushiogs 

Especially adapted (at loose pul- 
leys, shop tnickti and special high speed 
marhinrry. Save in power, lubrication 
and labor. 

Our booklet on loose pulleys and 
«hop trucks may intvrvtit you. Sent on 
requesi. 




Power Tran^misuon Machinery 
of .any capacity embodying (he Hyatt 
Roller Rearing built, and bearings dc 
signed inr spedal work of every de- 
scription. 

Estimates furnished. 



Jack Shafts, Qu'l Oulftls, Floor Stands, HdrK|«rs, Pulleys, Shaftini}, Complete Mill [quipments. 




Conspicuous Merit Tells. 



Our 

Universal Horizontal Boring Machine 

ix the only oiw Dt for tbe tool room. It i« Jurt 
right for making jigu kikI llxltirst?. U iH an nocS' 
rate machine. Btted wiUiin milling inacliins ILmiU. 
and will keep its alignnienl. Deeidm, there in aojr 
amount of |X]wer for roughing out and facing, 
and for a-^ing niotli^rn steels. 

BINSSE MACHINE COMPANY, 

NEWARK, N. ;., U. S. A. 



r-' 



IRON ft 
WOOD-VfOB'^""' 



INF 
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High Grade, Labor Saving 

Machine Toob and 
Machinists' Supplies* 

12^125 Water St., Pittabofg, Pa, 



.Te^CHINE 



We have a Urge sfodk. 
of new and second-han^ 
mAchinery. 

S<nJ for pttcts and 
PArlicuUrs,.,, 



COMPRCSStD AIR 

Us Production. Uses and Applications. 

Bj' OMii)Nr.B I>. Flittcox, M. G. 

CONTAININO CHAPTBR* ON TtIB 

HI»U>riO»l Fr«ci«» of ilr Wort 
nqr*iol Proiwrii'M, with ui tublt*. 
Air la Kalioa »»>i In Fttrfr 
Air ruMUiT bslow AiUHfpliprlc Pro^urti 
n«« air Alf L'ndcr IVbuuit. 

romr of lilo wimt 

iMtbarokl OompraMlon ud Eiptuufoa 

TboravKirMmks, 

AdUtniio Owupi iMlim uxt Eipimsloa. 

Oaiatrrwa AJr bdimtor Oud. 

~ 'MlWorkofOotnpreMCir. 

il4U^ Atr OomprcMloo. 

~ nilcn of OonpmHd Air. 

watttiaa of I^««r hf OonprMMd Atr. 

BotwaUnxBU'l l^ Work. 

Tha Cmnprt— - 1' All Uoiar. 

Bffl«tMC7 of OniiprPMcd Air kl Ulftb AlUtudn, 

Atr Oan^iiiWMi'i & Varlotu !» fttc*. 

Ooffipr«Med Air Is Mlslnf, Ko«lt DrlllA 

raonoiUloToola. 

Air Pfntatter. 

nuiiiiiii— i1 Air Id R*l]«ftT 6er<i««> 

PoMmwla HiMp SUmHdk. 

Tlw Oo m p wi — f a Air Blut. 

Oomimacd Air in itw lIsMwnw Oonttrtor Mid Blaat 

PnmiiaUe SfWcni of Tub« Truutiilkloa . 
Oompr*mH iLMtaVmlmn. 
tJomi>nM«d Air for R«lKog ^ aIat. 
tUtnnnUan by Vncuum. 
Hjldaaa of Camiir<-**«<) Air. 
Ubalil Air ana lu QeDerMioo. 

AUrt ot I^Umta an Ctaoprrttti Air from l^< tn 
JuU. lani. 

Larg« ootATO, >QiO page^ A4S illiwlnitluiis. 
Bound in i^-loth. price 85.00; half inorocTuu 
binding. prk-P »6 .m 

MECHANiai MOVEMENTS. 

Powers. Devices and ApplUaccs. 

By OARPvnR D. Htsoox. M. K. Lar^ i^vi;, 
409 pages, l<Mti Ulu!^ nttiouM, wltlidesi-np- 
tivo l«xt, price, 9^.1X1. A Dictionary of 
M*ohaDic»r BIov«ment«. Powom, D«vux.-!i 
and AppliftDces. 

THE MODERN MACHINIST. 

By JoHST. LT<HKK. Jtil eililion.SS? Illiutra> 
tiuiDi. &'i^ pages, price ^.CH> Specially 
adaptud to the use of Uanhtnlola 

GAS, GASOLINE and OIL ENGINES. 

ByOARDKEitD Ilwrox, M, K. 4thcditum, 
r^riiHrd And much enlarge,!. ^65 ptigi!^'. 
largo ootiivA. illuslmt£<d with 3T0baod> 
■ome engraving!!, price, fi'iO. 

GAS ENGINE CONSTRUCTION. 

A pmctii'«l trt-iiLlw lifm-i'Diini; iri t v^ry dt^- 
tail the iiiClii.il Jmildin;; of ,■> kr •- fii>,'irii'. 
By pAKstLL and \Vi;f,i> 'l'? ill«*tiiiuil 
chtipters lar);« Hvo. li/in.Nnuolj' illue- 
tmiod, BOOpaffOa. price, J-,' .m;i. 

HORSELESS VEHICLES. 

Autoinobnes aad Hotor Cyclaa. 

OpOftted by Stciitii. Hydm Ciirhnn, I'jiectric 
and Pneuniatii' Motors. By Qaudnkh D. 
Hboox, M. E. lit iTliApltTH. lji(K<^ Hit,, 
318 iUu2tnitivii». 100 puj^?, privvS^.OO. 

"SHOP KINKS." 

A Book for nachiolstii. 

By Robert OKiusaAW, Nearlv 40V pag^s, 
an<l 222 iltusImtloD*. priw-. $2,50. 

Arty fff the *bwe boohs sent frtt to any pArt 
of th* K»orld on tteeift of pr(ett 



Freei 



^" iHuihtltd ctrcaUri, ftv/tg Iht 'uH 
TiWe of Ccnitriti of Mil ifu AtotH viortj. 

C/or camnlrtt '8 ptat cjulmiitr li/ Jkirn- 
Mftr tna PrnitzA] Seats ru/ W frtt M jny 
sMtff on r^atit. 

NOBMAN W. HENLEY & SON, 






132 N«»Mu Street, New Yori. 




The Drill that 

satisfies. 

A 



The 

"Victor" 
Drill. 



The 

"Victor" 

DriU. 



Sensitive, Accurate, Interchangeable. 

DRILLS PROM O TO i^ INCH. 

MONEY SAVED ^-^ «vcry »iiop reqmriag a driU. will 
^ ^ inAke tlic- "VICrOR DRrLL" pay for 

iisolf am! sliow ;i clear profit in a .'ihort time. 

DOES MORE WORK, GIVES LESS TROUBLE, 

DOES BETTER WORK, IS MORE ACCURATE, 

th.in any (trill wv know of. \Vc brought it out because the btn 
drill wc could buy tailed to sattiify us in our own shop. 

Among the manj' users of Victor Drills we mention: Brown 
& Sharpe Mfg. Co.. Pierce Knginc Company, Racine and Geo. E. 
Lloyd, Chicago. 

WRITE TODAY for pAriicaUrs. pricts and frtt lt*fM. 

J. F. HELMOLD & BROTHER, 

32 South Jefferson St., Chicago. 



L 



Walcott Lathes. 

15 in., 18 in.t 22 in., and 32 in Swing. 




IK ia. X S (t. ENUirte LATHE. 



Shaping Machines. 



Geared 
Shapers, 

15 in., 22 in., 

26 in , 30 in.. 

34 in., and 

48 in. 




Crank 
Shapers, 

14 in., 16 in., 

and 

18 in. 




22 Ib. QEARED SHAPER. 

Our Machine Tools are of Ihe lateKt improved design, welt built in pverv particuldr and fully 

adapted to the work for w-hkh tUvy are Intended. Send for catalogue. 

Geo. D. Walcott & Son, Jackson, Mich., L. S. A. 

Our Too)* uMi tw ac«B M |Ii« «siiibli»liuiam» of 

lUTK « HICKMAN, l-.B(»o«.BoBtaniJ I'KNWICK PRSRBS A CO.. Pari.. Fiat-ce. 

U<DOWBLI'. STOCKKK * CO . CUtcoffn. III. MONTIOMKRY « CO , ros Fwlti>n SI V Y, CilT 

^Tftusr,. CARLISLE « HAMMOKD CO . CItn-ctanil, Ohio. PES:>JA. MCUV. CO., >l ftoarHc, rhilndi-li>hla. Pa 




THERE ARE REASONS WHY 

YOU SHOULD SEND FOR THE LATEST ILLUSTRATED CATALOG OF THE 

NORTON EMERY WHEEL COMPANY 



1 64 Pages 

of 

Most Valuable 

Information 

and 
Suggestions. 





It informs you of 

Norton Emery and Corundum Wheels. 
Vitrified, Elastic and Silicate Wheels. 

Wheels for Special Grinding Machinery. 

CupWheels, CyHndcrs and Cylinder Chucks. 
Emery Bricks and Sticks. 

Rubbing Stones and Slips 
India Oil Stones. 

Emery Wheel Dressers and Cutters. 

Truing of Wheels, Table of Grades, \^*heL'l 
Speeds, Etc. 

Testing of Norton Wheels. 

Selection of wheels for different work. 

Norton Grinding Machinery for Hench and Tloor. 
Walker Universal Tool and Cutter Grinder. 
Walker Cutter and Reamer Grinder. 

Water Tool Grinders. Surface Grinding. Countershafts. 
Norton Plain Grinding Machine for CyUndrical 
Grinding. 

Grinding Attachment for Engine Lathes. 
Bath Machine Indicator. 



\"ou are most cordially invited lo call at our works. 
visit will prove instructive and demonstrate 
to you why it is that 

NORTON PRODUCTS ARE THE STANDARD. 



A 



Our floor vpaco, 136,714 •qunro foot -i« now equal 
to a room 20 feet mldo and a mile long. 




NORTON EMERY WHEEL COMPANY, 

OFFICE AND WORKS AT WORCESTER. MASS. 

CHICAGO STORE 35 S. CANAL ST. ACEHCIE8-" ALL OVER THE WORLD." 




HEATINfl MACHINE NO. IS FOR BRIKNG rUBIN« 



THE LIMIT! 

to the nuuiber bflubi^ft nrblrb fjin Ixt w'lilt'ra^f 
ultaneoiul^v on LbU mo^tiinfl is onlfgoi'-rnM by I 
s|>eed witli which thny i-nn tm prD|N>rly jilnnd 
Ilie iiirtviaK rack:*, properly rhdrKt- ' -v'- ,-M 
HEATING MACHINES of Uiis M ^ 
for bnuiuic Lubiiiff of iinjr inctiil. Hum nr l(ui4; 
M>nm up, luid !*>KI<;r Irom iho ouUidc. 

S<>n<t for <'irciitAn; of thh machine and : 
mylwi nwniirnclunMl Uy Iht- 

AMERICAN GAS FURNACE 

2i JOHN STRBBT, NEW YORK. 

CiMa, C&vrcMlt A Co.. LoBdoa. ll.rmiBKli«in, 
< Schun*. B«r1ln. Colntttir. Vlonaa. Si IVuntiarc. 



'ebruarr. l!*0?. 



MACHINERY. 
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It's What You Save 



that makes up the line of profit in this era of industry. 

Up-to-date machinery is the most important factor in the 
saving of millions of dollars yearly to manufacturers throughout 
. the World. 

CJ The Cleveland Automatic Chucking Machine stands at the 
top of its field. 
\ It is entirely automatic, has four different spindle speeds, five 
independent tool spindles in the turret, and a capacity for any kind 
or shape of castings or forgings within the dimensions of 18 in 
X 18 in. 

It soon pays for itself in money saved. The rest is velvet as 
it is a very durable machine. 

Catalogue and price on application. 

The Cleveland Machine Screw Co. 

Cleveland, Ohio, L. S. A. 

Mrssnt. Chus. OhurcliU) & Ci>., Lotidun. Manchester, llirmingharn. Ne*r<-iuttli><iii True ami <ilai>t:ow. 
Messrs. 8cliu(^hardt & Scliutt«. Berlin. VIoiiiia. BriiHAcI)). Colngnif. Ht. Ppttirs^urit and Slocklxtlin. 



Tapping and Boring Machine 

For Drilling and Tapping Pipe Fittings and 
Flanges up to 16 inches. 

Tap is fed by gearing cor- 
responding to the lea<l of tap. thu 
taking all strain off of the tap; it 
automatically reverses and feeds 
back, and automatically stops at 
any desired point. 

We also build a full line of 

Keyseatcrs, Full Automatic, 

built in five sizes. 

BAKER BROS., 

TOLEDO, OHIO, 
L. S. A. 



AuEXTKt MoruJiall A Ku(c)i>ri. Clijciuiu 
Hi>d Clvvflnnii. V aUT'i iltfiy. U)., Pitt«- 
barx- Manniai;. Matwell A Uuore. New 
York. K. A. KitiKS, Clodniuitl J, W. 
WriKht.Si. r^uU. HlILClaikeA Cti.Bos- 
ion. SchuchHrdt A Schnuc, Berlin, BrutMl*. 
Vitnna. Ch*%. Cbuichill A Ct-. trfxi'iuB. 




PUNCHING /SHEARING MACHINERY 




ii 



fOR ALL KINDS OF WORK. 
ALL SIZES. 

The machine shown in engraving is 
designed to perform a varietj- of hca^y 
work, ami will bo found a very efficitni 
tool for boiler makers and builders of 

iron shi|)s andi 
bridges. 

Can be readily 
changed from a 
Punch to a Shear. 
and hack again. 
Each machine fur 
nishcd with oncKl 
of cither punching 
or shearing tools. 



ir^ 



Send for 
Catalogue T>. 



NEW DOTY MFG. COMPANY, "" ~° 'ZtfLn 



WISCONSIV. 



4 




Sf.^.SSSi?'^ FOR FLAT SURFACES 



DISC GRINDER... 





Insures accuracy, and do«s ihc work in a 
fraction of the time it could be finished in 
any other way. 

Tills cut slicivrs a Colli PrcHud 
Ufxagon Silt, Hbnrt iiiHiii«4«r 2 
ini'b«e. Roufched and Sni-.he<1 bc 
uiinttely in tlinw iiiinutnt i>n our Ko. 
DbM< UtiivoTMl QriD()<>r Tlino ro 
quin-J bv Nttw Nw. \'> Shcliine. ooe 
hikI onv-liuir iiiiotilpH. 

BraM CaalLKC 4H ini-be« Iour. Finiifaiiil trvm tlie 
rotiKh on two Inutile Slut Fare«i. nil two {>iitHid«> Slot 
Pikc*!* on thi' t^ntin* (likl or y'ncv: Side, an<l on Oat- 
nidf RilKes Hitetitllii); nniiinil tli« hub. ItoUKlitnl and 

Htiished Bc-co- 
ratol; in t«D 
minulM on So. 
B MiM^liinp. 

Haitir witrk 
doDe on New 
Machine in fiv* 
minutc«. 

Eight inch t^oniiwting Rod Key. O. H. Sie.-!. Iln- 
i-hcd all over, l rrvm 1 UMl to*3-llW inch of ».U>,-k re- 
moved tm eacli facv. RouKlie<l Mtid fliiMiei) on No. 4 
Dtflc tjnii-i^rsal — time. isrtc<tfn minulfw. Fioixbedon Kew 
No. !■> Mnthinc in nbout iwcn Hiid ••nv Unit m>aute». 

Semi usMuniiltttnlyour work re(|iiinng flat surfaces and wc will tini^nh imd return ilwin free of charge. 

IciviiiK tiiui* rrt|uired for the work. 

GEO. GORTON MACHINE CO., - RACINE, WIS., U. S. A. 
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Cincinnati Traverse Head Shapers 

16. IB ind 10 Itteh Single GMred Crank. 14 Inefi Blek Gnni Crtnk. 30 inch Rack Orl*in. 




Ctil (haw) IB In. > 12 II. Dauk[« ll**d Tt«isr«* $ha|i*r, aiiangsd for Dlrcct-gttrcd Hvtcr Orlit- 
Onr Traverse Hi^aii Slia|»ers are o( the mii-ti ijKJijerii dfHJKri. an* tin- hf=ivii'^t ami mcsl i>in»erful (if Iheir class made. 
hxTc IrniE^id wide Iji^iirinips. with mrun^ for t-ikiiiii; up w<.-ar. and arc convcnieiil tooperat»: tiic^aiiH foi HcliuitinKall ft^U 
boinK located on the saddle. The Doiibl*: Ilcad Machine.^ bi»ve each head indefx^ndently ilrivi-n nrid from M-jmnttc jictcws: 
tbus inflkitit; it injnnildH [io operate tlie ln<i litMid^ rlo-^ logtttbur, cvni nt tlir ••strcmc end* vf tlic lied. 



Your Inquiries Sollclled. 
Visiters Welcome. 




THE CINCINNATI SHAPER CO., 



I403-I4I3 Sycamore St., 
CINCINNATI, O., U. S. A. 




Are powerful and rigid tools designed for light and heavy work. The base and heac^^ 
arc cast in one piece and stificncd by internal cross girts, ^| 

le 44 inch size, shown in engraving, is a machine especially adapted for locomotive, stationary and 
marine engine and pump works, for turning, boring and facing pistons, piston rings, cylinder heads, et( 



GRANT TOOL COMPANY, 



FRANKLIN, PENNSYLVANIA. 



THE LUNKENHEIMER 



u 



CHAMPION" ROD OIL CUP. 






Suitable for all movable l>earing!i, i-s simple iind pracn'cal in conMruclion and can be tilled wiihuui detachisg 
plug. GIali^ ftidts show stage of oil. Attach Cup so that ilie glass sides are parallel with the rod. When cup is in 
motion llie oil begins tn travel in a body within the cup, and at each rcvoliiion is thrown against the feed tube and 
flows down through it l»i the Itcaring. The centrifugal force, combined with the shape of the body, carries the oil to 
the hole& in the feed tube. Made in four sties, holding from i }^ to i3 ounces ol oil A trial iiolicited and salisfar- 
tion guaranteed. Write for catalogue of superior bmsti and iron steam Bpecialtteii. Specify " Li.'NKi:sHi:iueit " make 
and order from vour dealer. 



THE LUNKENHEIMER COMPANY, 



MAIN OFFICE AND WORKS: 
CINCINNATI, OHIO, U. S A. 



It 



•OLE MAKCRS AND MTCNTtCS. 
BRINCHESt N«K Itt*. 36 CoMlinill Klr»e( Londnn. 3S Cr«ll Oovf StiMi- 




Three Poiirts. 




Our pneumatic tools work 
fast. So do others. 

Ours keep on working". 
The valve parts don't wear 
out. Others do. 

Our tools are strong. You 
can give them to Pat, Pedro 
or Black Jim without fear. 
With other tools— be careful. 

Best two in three wins. 



Send for camlogue ot our Pneumaiic Chip- 
ping and Riveting Hammers, Rotary- 
Drills, KamiTiecs, etc 



Philadelphia Pneumatic Tool Co. 

m Ridge Avenue, PhlladelphiL 

HEW YORK. CHICUO. PITTSBURG. 

FOXBISX ACKXTS; 

Chi*. CburctilU A Co,, Londan aail OI*«KOvr. 
C. G. Bckateln, B«illniiad Vienna. 
R«nry Hanialle. Pxrls. 
V. LowMiar. CopcnliaK*!) and Stocltholm. 



L 



33 INCH BORINQ AND TUFNIMe MILL. 



MACHINEBY. 



F«bniAT7, 1902. 



RADIAL DRILLS^ 



Wc make a specialty of these tools and manufacture thum 
in all usual styles and sizes, motor or belt driven. Our drills 
are extremely simple, yet combine all new and many special 
patented features. Ooe lever operates the whole machine. 
Tapping Attachment is embodied in the construction, 
shall be g^lad to give you further details. 



Dreses, Mueller & Co., 

RBPRKbBNTATlVKS ; 
Matitunc. Maxurll A Moore. New Yutk> Bos- 



mc. 

1 



CINCINNATI, O. 
U. S. A. 



|(>E. Pitutinreb, Cblcaxo. 
i'jiclitc Tm) and 8sap|r Co , San Praaclwo 
nnd Hairtimn iMandfc. 

E. Siinneailial, Berlin. 



C. tSdilat, fit. Pet cfftt) Lire- 

1>. K€«ptwn It Co . MiMcnw. 

V. Lowener, CopcnluLxen acJ Stockl 

Van Kollnchiitsli « Maiiireni' Rnttcrd 

Willi, ^fietodn 4 (-'o., MiiTnto. SwnjM. 

Stuut ft Zwrclfrt, NlUti. li&ly. 



1 



YOU WOULDN'T THINK 

ol running your Machine Shop without Chucks. This Is a UNIVERSAL 
INSIDE CHUCK— we call it "Expanding Mandr«l." Sets of nine, frorr 
I inch to 7 Inches inclusive, send roR -titv^DReL talk." 





W. H. NICHOLSON & CO., Wilkes Barre, Pa., U.8.A, 

AlANUPACnjRQR3 OP 

MACHINERY SPECIALTIES. 

TtMMutv □ocau^C. W. Burton, OrlfBihi A Co.. IfOoiloD. Scbucbardt ft ScbutU. Bertla, CMosiie>TUnBfc 
6niM«U, StocUioln, Bt.iViowl>uTx, A. JuuavDo, PmU. 

CARD'S NAME ON A TAP, DIE, SCREW PLATE 

Or other Screw Cutting Tool it a quaranlt^ of excellence. 







RF.MEMKF.R THIS UHE.N' VOC P1.ACK YOUR NEXT ORDER. 
CATALOaUE ON APPLICATION. 

S. W. Card Mfg. Co., Mansfield, Mass., L.S.A. 



HAYES FILE CO., Detroit, Micli. 



f 

■ Maiiufaotunt eviTylLinjr ill FileN — ».nd i]<i it ritchl. ItiM-ut olil Files and make 
I tJicni gooil «w Ofw, With ouriii>w pinnt iinti Krwitly irnnvfu^rj f-a|it>«^lty we 
I ft«wirw i»riiioiit service. Wn ask y<mr Itunirj^MM. Write- ii.iin -la) . Hayes File Co. 



REAMERS 




I 



Save 
Valuable Time 

by iDtlng our lTnlver«al Ailjiuiti bto 
ReuiiKT* Riijuin- <iitlj- n few trc- 
otifls to adjust to anr mect . nuiy be 
adjusted oh often as yuu ljkt^. or« _ 
Bt«ni]Br<lnnMiitui)t*iii«<l, Simple. ■ 
pmclicni. just wbiit yrvn n«^l. We 1 
Are wjljinfi: to 9t»n<l (b« test of 
a trial it we cant ponviaoa ytM 

OllHtl-wiuC. 

McCROSKY & HUBER, 

210 lAMrence St., Cincinnati. 0. 





One 
Inch 
in icro meter 



Aeeunia 



Tbrs month 
$3.00 net. 

FRKSTG. 
SMITH. 

coiuMaiA, 
p*. 




Fabniu7( ^S^'- 



KACHINERT. 



All the Good Points 



ol Shuper ConsUuLtlon 
are combtned in 



Kelly's Shapers 

plain or Back Geared. 





a« INCH BACK GEXftlD •HAMII. 
SSND rOSr COfCULAKS OF QVK FVlL UfiE. 

The R. A. Kelly Company, 

Xcnia, Ohio, U. S. A. 



PUNCH AND SHEARS 

COMBINED AND SINGLE. 

Ilp-Ia-D«te Toots. Buitt to giv« S«tJ»fKtiM. 




Royersford Foundry & Machine Co. 

Roycrsford, Pa., t). S. A. 




Always 
Ready 



To (irind >inv we drill Mithin 
range jiI Ihe in«t.hine Milhuut 
having to make ddjustntL-ni^. 

Drop the drill in tb^ holder 
iind bring up the loiKloik lo 
suit the lenylh. ThutS all. 
\rt>bodv can do that. 



New Yankee" Drill Grinder. 

TAKK NOTICK .— Hiat lliis company never nwdi; 
-■ — '• »ny Buckeye or "Yankee" Drill 

GriD'lers agAUist former malcen of ivKich jialent suits 
arc said lo be pendinji;. 'ITiat wc were never ton- 
neciecl with siuh runi])antc». Thsi wi- never ni.iiclc 
use of the old tim« gage jaw construaion involvcti 
in rhrsc suiu. 

The "New Yankee" dispenses entirely with such 
time consuming devices, a manufactured under dis- 
tinctive and valuable patents of our own and we pur- 
pose to mainiftin for the "New Yankee" the sujirem- 
acy in the Drill Orindcr licld. 

WILMARTH & MORMAN CO. 

I3S Canol St.. Grand Ropids, MUh. 
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DEMONSTRATE 
YOUR MACHINERY. 




The Philadelphia Bourse has better 
facilities for demonstrating practically any 
machine whether driven by steam, electricity 
or gas than any other place in the U. S. 

It will pay you to put your Machinery on 
Exhibition here; why? Because it is vis- 
ited daily by hundreds of interested Machin- 
ery Buyers from all parts of the world, a 
fact that Machinery Dealers should not lose 
sight of. 

ADDRESS 

THE BOURSE. PHILADELPHIA, 

BXHIBirtON DBPARTMBNT. 



QUICKEST 




•pill Palurn HMkla* Iw Plaalu 14 In. t ■« In. 

Tabor Molding 

I Machines 

'save 

Cost of Pattern, 

Time in ficttini; Palleras Ready 

Ulmr of Ramining lij tfaod. 

lur Pneumatic Vibrator 

.Uses 

Metal Patterns split 

mounted on metal plates. 

W^ooden Patterns split 
mounted on wooden plales. 

Patterns on cards or sheets, 
both sides of same with- 
out change. 

Gated Patterns on Sprays 
worked with sand maiclits 
or wooden follow boards. 

PATTERN FimNQj lOR 

tabor machines. 

SEND FOR CATALOQIIE. 

THE TABOR MFG. CO. 

nC Haailtn St^ Pfailadelpbia. Pa. 

IaMKHHaHILSvAL'o .ut Miinrliotvr, Ltd.. ij Vic- 
toria Htdxk . Miircbpttrr, EQKlani). 
Scitirclt«lii>T Jt >ctrii i-tK H^rlin, Etra*ieU.Vi*nn« 

tit. >*CC<-TStllIIK. 



Hand Emery Surfacers 



t'ur grinding ffhi, 
keys and bevels 
to any angle up to 
30 (legrircih Es- 
pcctally stn'icc- 
able Tor f{rir)dmg 
chilled or hard- 
en«l ^iirraces. 
Workint! Mirfacc 
of pl;ilen 10!^ x 
20'-: inches, 
lietail specifici- 
lions will be ssn^ 
on rcfjuesf. 

Bis;nall & 
Keeler 
Mfg. Co. 

EdM'^lMl^ville, 
IH.. II. S. A. 




You Can Do More and Better Work. 

...WITH A.,, 

Gridley Automatic Turret Lathe 

rhan with any nthtr nuiomatic rnachiiit on ihe market. 
Kasily "Mt up" .imi t-llirts a sa\inp of from $500 to 
$ 1 200 a year over machines opirrated by hand. 

Windsor Machine Company, Windsor, Vt.. U.S.A. 






(§[^ra@ POWDK] 



ESTASUSHED ISSS 




rnE 



NEW FORMING MACHINE 

Mnltiplc Spindle Full Aulcmalic 

1 




H I ■■! liiiiiilPii feefi which c-ant)* srt Uifiijy 
■.].i..t'ii I r- .rn vi-rv -low lu ^ery fssi, while- 
fimrliin'' i- ill '.|-r-:iniin. unti will i"-liaiiKetrt 

10 >p<-<'il^ iri i>iir i'p«I&tiun (lll'totillltiL-ull.V. 

I lit ilnet M«cbloe on Ihe mirkd. 

Th« mil rjpid — 'The racHl tccvtxtt. 
Tbc mod siibit.anlUI. 

3*fOiI iniinirifn iiml ssiii|iles 10 

JAS. D. MATTISON, 

lOa Fulton St., NET YORK, U. S, A, 



TOOL 
POST TURRETS 




Slyle G.. PAUDtrd. 
BUILT BY 

Kay &> Scott, 

DEXTER, Maine. 
A»fc for "TURRET BOOKLET" 




For Dry Grinding. 



F«r Wet Grinding. 



THE WASHBURN SHOPS, 'Worcester Polytechnic Institute, i Worcester, MaSS. 



Acme m 

Multiple Spindle Automatic 
Screw Machines 




No 9 OHITimS&LOIttKDlXOMAOfllirB. 



Try a Landis Universal Grinder 

Pot roar duplicate irork. Whttrp iiiuolittn of 
RiAi'liiiK* parM Mr to Ue flnitlinl, no mncbine 
CAD cumparf with a lAnilixfor iirriinicy. fcon- 
oiuy nntt rapidity of jjr^^Juilioti. The lut««t 
difrelopinenbt In KTindti>k' itimbinerv fire em- 
l>odf«d lu ihrM tooln. In<h<|ivrunbrf^ (or the 
«Jia|> Made in mxes from )0 in, tn 3n in. Kwing. 

Cnnt'.ogve sent on Ktaesh 

Landis Tool Compaay, Waynesboro, Pa , U. S. A. 

AOKXTft: WslUr H. PoCvr, Ha.nsi[nr. New Varfc: Hill. CUrke A Cd., 
BoMtonMiaVIXcMUiC. W. Bntton. Gridilb»A Co, l^rfmdon ; Ad. Jul*- 
•«IK. Parli.: Se)iii«h«rdt * Schnt». Horitn. C«to(a». Viosh. BruMCI*. 
Siockhilm and St. rvicmburt; 



Accurate, Sensitive, Reliable Speed Regulation 

can iuvariably !« 
(•btnit»d thmuftit 

"The Reeves" 
Variable Speed 
Transmission. 

l'ni(.'t)i-iUly utid 
lliforflk'oliy 
correct . 
Ai]oi)l<>iJ by 
hundml^iiriho 
larKfSt iiiHfiufiK'liiring 
|>l;^nt8 in the country. 

BiiiJt fornll cn|io<>iti(i^ 
tui'l nil rE>i|uireinento. 

Address. I>ei>l. M. hr 
CeUlosue. 




Reeves Pulley Co., m* 



SOLE 

pturacTuREns 



. Columbus* Indi U.S.A. 



I 




FcTform cvciy oprrstian simiiliaiitously,^ 
finishing an entiK piece in the iim« ri-- 
qiiired for a single operation tin other 
machines. Write for further Jetails. ■ 



THEflATIONAL-ACMe MANUFACTliRJIfO CO. 

SuOctaMTt '■ 

The Acme Machine Screw €o> 
MAKTl'-OUL), CONN., u. a. A. 



A DISC GRINDER 



jiKinutv. 

u. a. A. H 

with 7S Inel/™ 

Oltcs. 




PowTifuMr b«ilt> 
Capania »l lnrx« 
■sulput At N lr*k 
price ihin ulh*fii 
>(k ((w tnvir ■* 
ini'h aKil >S iDcti 

Ballt Hihl Croni 

bBW tbi r.|l L-np*. 

^pladl« to pt- var 

b»n. 

J.viriwl. ■ mK-m: 

iiie-adjutubia 

■>4;;(l{niBK — lM«r 

Knd Thruit-BaU 
Rmiingk 
T>bl«*— [ilkiB or 



ni 

I 



Grind*' Kltli 33 Inch DItot. 



BAYIDON MACHINE «nd TOOL CO. 

to MortI* Sfnct, Jencjr Cltj. 



THE "HIBBELL 



f f fiOIADV «MD POSITIVE BLOW. EITHER LICMT OR HUVV. 

SIMPLE CONSIRUCnON. QUICK AOIUSINEKT. GREAT DUMBIIIIV. 

HARVEY HUBBELk. BRIDGEPORT. CONN. 



RIVETING MACHINE. 



I 



►♦♦♦♦ ♦ »♦ »♦♦♦♦♦♦•»♦♦♦♦»♦♦♦♦♦♦♦»♦♦»♦ ♦^ 




Bradley Upright Hammers 

^ Are made with hoadn iveicliin^ 13 to 'i<H) pouail*. Kacb odd- 

2 tains *^ to l{ umre material tbaii tbtuw of any (illipr iiuik» uf 

f the ^lut- niCiDg. 

Their anvil blwkH weigh ntmrly or quitv Jouhlu those of 
otlier bainmer^ 

Th«ir output if) guArant«ed S5 p«r c«nt. greater Ihui is 
poktihlo with other hatnmers of mtiie ratttiK or no sale. 

tfbre Bnullpy II&niiu(>i«nre mild each year than all otlier 
power tuuunicni (-utnhuied. 

We make four »lylea of Belt Hammen and a Un» of 
Heating Korg««. 

ASND POR CIRCULARS. 

j THE BRADLEY CO., Syracuse, N.Y., U.S.A. 

• StockholiB lutii Hk PHtrntanrK. Buck ft Hickman. waiucbAp*! Ilo«d, London. 

* Mualifuiucn' & Cit.. E3 Boulov-ord Mb^^oqM, FotU. 






FT W W WTT V^V^ WW 



Power ProsAfof 



"For cvoy possible: uac for sheet metal — ihc West prcsfics 
are the index of quality — we also make shears, dnntilc 
seamers, formers ami ^uch like tools for stamping, drawing, 
anting and forming — nur c-^talogue for ilie a&tmg." 



WtST MFC. CO., BUFFALO, N.Y., U.S.A. 



The Bcaudry Champion^ 
Power Hammer, 




IT IS THE BEST. 



Wc know it, others koow it, 
aod we wish you to know it. 

S£ND POR OSCULAR. 

Bcaudry & Co., faiun^Si^.. u.s^ 

ToBBUi* ^cvr: Chaa. CfcMwIiiU & Co., Ud., t-H\ 
UMnianl m., UtuOtn. E. a 



Aurora Millers. 




Oar No. 3 Plnm Miller U a icood 
tool at n f«ir price. Strong. >api<L 
and cODTeoiedt. We hImi UuUiL 
Upright Drills. 1-1 to -ID iucli, in- 
cluare, Circulars on rwiiiwt 

AURORA TOOL WORKS, 

AURORA, IND. 




Try Squares. 

For accuracy, workmanship and wearing Qual* 
ities these toots are superior to any other tools on 
their class, and their very reasonable price puts 
them within the reacli of every ntecli.inic. 



I 



pnicaa or •ouARca aKF*ii*TC: 

t-IMCH. TffC. 3-IHCH, f I.DO 4-PNCH. «1.al 

••INCH. 91-80. e-inCH *2.00 lO'lNCH. U. 

ta-iNCN «3.ao is-iNCH. ta.KO 

•ET or FIVE »aVAREa. PUT UP IN OAK CASK, tO.M 

kKop AQE^ra wantEp writc 'on tChm*. 



r. L Turner & Co., Orange, Ma 



• i.ai 
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Cast Iron. 



I 



A Record of Original Research. 
By William J. Ki:i-:r. Member 
American Society of Mechan- 
ical Knginecrs and of its Com- 
miitet; on Standard Tests and 
Methods of Tesiing Materials. 
etc., etc. 8vo, xtii •- 225 pages, 
117 figures. Cloth, $2.50. 

CONTENTS —DMInlilODai »r«phlc RacMdt: 
M«tiiods <tt InvcaUcation: CryrialllMtloa of Catt 
Iron: Carboa tn Cam Itan; Kllioon In Cant Iran: 
^biinkafo o( Cbm Iron: CMiinCoDlifiic Curv«»: A 
btiidr '^ Uulocnlu CluaicPB in U«lal>i Dut to 
Varjrinx Tcmji^ratiii'p*: Pboiphomi in Cb»I Iivn; 
KulphaT lu C«M Iron; M>ai:&neK Ic Cm Iron; 
^KreKBtlan; Sir«D|[lb of Ca*t Iroi.. Impnct; 
<ir«pHie llMhed (or Cloaely Appr«xlina(lnK itc 
Perc«ntaiceo< Silkon. the Shtlnkairc.and Strenslfi 
if Abt Other Sl(« of Catllag tlias the Cm T«>(v4; 
Haitlneaa or WMknbiiKy nl M«UiK; ^Ifchnnlcai 
Aiwlrala or CTicmkiLt Ani>l}>»U f'.ir RvKulnilnif 
Poundry Iroai Cli«iDicMil Aoaljrala Will Noi Ac- 
cointl lot All PArolrBl Proi«ni«> of Can Iron: 
Tcai-baTV Kcvp's Tqi,! Appsratiu; Plx Ircnii and 
^llcvn IruB*; TiFlinr Sm«II S«mp1ef o( Plu Itva; 
.Mumlr.iim In Catt Cron: Icrtucncoof Varloat Uci- 
•l« Id Call Ir^n 

John Wiley & Sons 

' 43-45 Cast 19th Street, 
New York. 



M»w EdlUoo. 



Just Issiud, 



Alphabetical and Ctasstfled 

CATALOGUE OF BOOKS 



on 



: 



Steam, Steam Engines, 
Machinery, Mechanics and 
Mechanical Engineerioj;. 

VA Pa(ca. Arnwiad fey SabltcU sad Authora. 



Sent gratis oa application. 



D. Van Nostrand Company, 



PUHLISMCRS. 

11 Momr aad Z7 Wafrw Sta.. 



rtHW YORK. 



Drawing Instruments 

At iiiu-KTalt- ini'.'-'i; «>iiii U-r ii"t ; ill wj our 
catal<j|$ <.>! |>ni'.''i';til inwliutiknl U.^^ks, 

LNDUSTItlAL PUBUCATION CO. 

I« Th«»a« Str^t, Naw Varh. 

P. S.-VVe piibliihMerrr**'-EaiTL«w^Dftin M» 

elWBlcal I>rnwlii|( aixl Machine tiealra." ana t*il. 

•sad pro«p«vlui and iiicctnieq paitesnn r*<|ug(t. 



nXKKT OABtiT BAIBD A CO.. 

SI* Wklanl ScrbllHdalpbls. Pk., O-S. A. 

I^Ow-MwwKiarrtHrf c^Mi<wiiaeffrw««>l«il 
»tm«(lb SMta, MMOas HOI « nloMpw or aaott «■» 
aia» aaJlgBai^nClin, A id M iMF y . tU.i a C1*to»«* 
Va«a*a»»aap«ianiai*wa«.gat«B*i»g,i'tMwft«'i».Kft. 
— <e»rB«liarOfCe w »iaO» w il ri WLl*<Wtnl»«»iirf 
ln« wary ilroa.* •«/ MMuf m pp t l i J UtIkfArlt. ttntfm 
mndfn* «f y >«ia«» M wbip «■« In oairFaM^rtA* «nU 
Mm iMII/iMMlfcH oddram 



IT RAISES WAGES. 

RICH'S HtNOriHtAWING OUTFIt cnabl.a lli ..>. i,.v 
tuikjcnallri'iic hivK iiii.rr 
irork. Taqimrra work 
nreraicnl* cither at iu<lc 
or at pud. aquura or nt 
axij AO^V. I'APCI' Jn b«l<-l 
tlEti 1 kiMl amixicti ■-Ithi-iiil 
Iii'.Wii. D'rAWcr hoMx All 
II 1*1 nil II '.'DIB. Itujil'l, u<.-< 
.■iimi'. ftjin.lj'. p-ruMp, 
■iii«ip, IVi-ji-; [iir i.-iri-ii- 
tjtrir.il,.. j.i 6.HICH, 
II3H. C<h SI . Phlla 



DRAWING TABLES 

An adjustable 
drawing table at 
an available price. 
Let us Send you 
our catalogue; telli 
all about it. 

L. E. HOYT CO., 

WeUton, N. Y. 




A MICROMETER WATCH CHARM. 

ii»Mni iLik_>t»BtMiTa4i kMuavoi 

•■V fivl*aritj.ar •;*■■& TlvBHVHBl^ 

Ul lUi.liHiUii lliMMtibnau imnaitj b 
It I idlU»<M luV WUMHsaj atrtm 
la ■ mbiWIbT* {.atri'rril. ISM f« PK.%4 .4 
PM. KwttKilmibi. 

STCRLtHfi WATCH TOOL COMPINT 
aocHiarca, m v 




BOOKS op 

PRACTICE «pdTHEORV 



HAWKINJSERIEJ 



^ ENGINEERING 



oj riTTrr avk 



NEW VOKK 



Send fifty cents to Hill, 
Clarke & Co., 14 South Canal 
Street, Chicago, for a year's 
subscription to 

"Shop Talk" 

a unique monthly magazine 
about machine tools and their 
uses — but unlike any other 
trade paper in the land. Spec- 
ial issues every three months 
next year. 

Subscribe now for 1902 and 
receive August to December 
issues free. 



> 



.^- 



.-*-::*' ' 



IT'S IN 
THE GRIP 



You can't br«aK iKa 
Kpirkl ijrip of • 

DIESCHER 
COUPLER 

Put it on and It -will 
stttx till the shaft 
twists offhand it is 
simple — easy to put 
on— easy to tahe oIT — 
alvz-ays effective — 
No Keys or 
Key seating- 
Writ* for Ih* booKIst, 

Diescher Coupler Co. 

Jilnnouxahmla Saftk BMb-. 
FtTTSBVRC, pj». 



i 



For Tool Maimers & Machioists 




A vIh [or small nork. Jail risbi for Scokltlvc I'nl 
ur J^pccdLiaihs )■■•■■'• incSwIde. t (ochdrr; lal 
cyf*ti iS irch. Catire length t-(»<ti, wc>Kbt > . i-i 



HOPKINSON M4CHINt WONKS. 

SPRlNGPiat D. Ma&S. 




las aod Q 




COLUMBUS 
MACHINE Ca. 
C«luMbM.OMk 




^ 



An Opportunity 

FOR 
IMMEDIATE DELIVERY 

36 'x36 -x8 ft. Open Side Planer 

With two heads on cross fail and one side head. 



m^x. 




The Detricfc & Harvey Machine Co., 

BALTIMORE, MD. 



I New IWodel 14 Inch Single Spindle 
^_ t. Bench Drill. 

r^ Complei 



Cupacity. to 1-2 in. 



Complete Une 
Sensitive 
Drill Presses. 
6. 10. 14 in. 
I to 6 S|>iadle». 
Bench or 
Cohimn. 




D'Amonr & Liltledale Machine Co. 

135 Worth St.. cor. Ccaire St., New York. U. S. A. 

roaeiGK Agi»ts: LmuIoh. C W. Burlua. Griffithi ft Co. Berlla. UniEMli. 
Vl.itaa. ColQgiM. S««kbalm, St- l>eier>bur|[. Schurhnrdl A ;kliulle. 



PEARSON'S 




NO. 3 TURRET LATHB, PLAIN HEAD. 

A tool that can be depended on lo lum out iLs futl quota 
of work cvCTv day is the kind for the up-to-date shop — Thafs 
the kind wc build. Oiir Turret Lathks arc buili in siws to 
handle atmoM »ny class nf worlc. I-'umishcd with or without 
Autoiiiatir. Chuck and Win; Ftt-d. A good iUl around tool at 
a fair price. Send for catalog of our Screw Machines and 
I'urret Lathes, 

<:aiilb. " nuRaOM," chicaool ui^&er's cooe. 

The Pearson Machine Co.," '^-^.15:^^ 



trdin It. r«H>. lit u>.rtr^L,.''c* IV^ici 'TU Kmh,- nUvMrU*. M~-[u>*l],«>nta>*CW, 

NEW GREEN RIVER 

DRILLING MACHINE. 



lliis drill has ^reat 
solidity and steadiness 
and U supplied with 
romplrie ball heariags, 
whirh make it pailictt* 
larly valuable for li«a\7 
work, giving case of 
motion witli a strong 
feed. 

The speed is readily 
altered by clianging the 
position of the crank, 
and the auiomalk: feed 
is adjusted without- 
, iruuhlc according to the 
nature of the work. 

Send for complete 
catalogue. 



Wiley & Russell Mfg. Co. 

Greenfieldi Mass., tJ. S. A. 
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\ To Cut Shop Costs ( 



Mod«m 

M&«Kln*ry 





2 



Whether an 
OupUcAto or 
Job Work 



I Use Kfea^sMiTH Millers \ 

gluUv 0vsn upon rwquaal. Cstkla«u* Ft**. 

The Kempsmith Mf^ Co.. 

MtCWAltnCC WIS.. V. S. A. 



Stioolng Eiln Virtiui Milling Altartiinanl in poiltton lar MB. 



IMtlwn *l KiU^n tar iIm NvibI Ti 

ADBNTa: »«ll||. SonMnilul * Co.. LoDdon. 
H. m>HiHrdt Permud. fadi. 





VISES. 



ALL KINDS. 
ALL SIZES. 




Tool and Vise Catalog: Free 
Standard Tool Company, Athol, Mass., U. S, A. 

Manufaciurcra of Mechanics' Fine Tools. 
A<«au fur OrM.. BriulB, C. W, Bvmtos, axirnTHS A Co., L<t6gu» SquM, Lmilc*ia Hill. I»BdoD 



Milling Machine 



Combinsd 
iiilh Bttj 
Iron Planir. 

Su*jvt:ilH [nini 
Horuontul 
U> ^V^^^■Hl■ 
l)oe«Ilat|llaaBtv 
fuM Omt tbvald 
bo inJDad, or mill 
■urfkcBi Ibftt 
ibould Im pUsCil. 





Send for 
Oatalogw No. le. 

THE 

ADAMS 
COMP> 

Dubuque, 

lowi 



COMfilHATIOH OF 

Stow Flexible Shaft' 

and 

Multi-Speed Electric Motor. 

PORTABLE DUILLIHC. UPPIHC. REJtHIKG. EIC 




STOW MFG. COMPANY, 

BlriBhRmten, M. T« 



Vlu,>-<t*rtlk* A (V. ' 



t4^^'«Al■ \ft\i l^ 




(^ryl'^it iTand t^aliFM,) 



Measuring Machines.^ 



tri iha lii.;ii. trrail tiaivd to read thoii«> 
nDdthi. or ,,At wlibont e«l«iiUtle(i. 



m^^ Tnti only Mleromaiar idai iwl 
^^^ not lo»e ita ■couraoy lj> w 

$vn«cuse misr onii co.. itmcuik. k. 

CVu. Ck.rrUU 4 O^. tu. I^4.a, ^. Aa^ N> ^M ' 



FROM OUTOfTOWyS 

Come wOTdt or praiM. 

BRODERICK & QUINUIN. 

MOBtTPILKR, ISD., 

Say they drove t4S2^|| inch rivets in ten hours with i "CIEVELAND" 
Long Stroke RtvelinE Himint^r. 

A pr*tty stroni; recommendation we think. 

The -CLEVELAND" Pnc;umatic Rlvctini;. CiIldnKxnd Cbippins Kim- 

iiieFt not only hold the tucord for speed, but ire ilso superior to othert 

in ^ffiiclli, dural>iiity and simplicity of construction. 

y\ff we send you x hammer ot: trCal, at our expense* 

The Cleveland Pneumatic Tool G). 

CI.EVELAND, OHIO. 
NEW YORK. CHICAOO. 



CLEVELAND 



THE CLEVELAND CKANE & QR CO. 
Electric and Hand Power 



Traveling and Jib Cranes. 

Mala OtCka, Clavaland. O. PIltilMirt Oltlc*. f^rk buUdlXK. 




IMPERIAL TYPE 10 

DUPLEX COMPOUND 

AIR COMPRESSOR 

Like our IMPERIAL TYPE tl this li 

an entirely NEV design, not an oM 

machine remodeUd. G>ataias maoy 

g:ood featvrw. 

VE SHOULD LDCE TO TELL YOU MORE ABOUT IT. 

RAND DRILL CD. 

126 BROADWAY, NEW YORK, 



L 



Kinistied Macl^^ine Keys, 

lib and Plaia Head. 

All Hiiea «atri(-d in ttoelt. 
Write for tlliKouoi& 

OLNEV & WARRIN, 

■1. . ...^..,. .'-4nijnaa ■■ neui to urna. >* V>*y •*■. N«w York. 
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ChMt n tten r«i can 



."4(11(1104 " Reidi to DriH." 



These Saws 
Stand the Test. 




The proper way to lest Hack 
Saw Blades is to cut off pieces 
irom the iiame bar of steel, 
changing the blades to be 
tested on each alternate cut. 
Keep an accurate record o( 
the liiof consumed by each 
blade in performing the work 
and the numher of cuts each 
blade makes. If the weight 
or pressure on the blade is 
changed it should be made 
so as to affect both saws 
zlilce. This is the kind of 
test wc solicit for the 

Universal Hack Saw 
Blades. 

All vrc ask Ls a fair trial and 
if we cannot then convince 
evea the most hardened un- 
beliwer that our blades a. e all 
wc claim for ihcm— we have 
nothing more to say. 
Your dealer will fumish tbem 
on your order. Send for cir- 
culars and prices. 




West Haven HanafactuHaf 

Company, 

NEW nA.VeN. CONN.. U. S. A. 

Sol* ASBRU tor Baport, 

Tha P«!rbiink« Co., jii BroAdwar, N««r York. 

■& Great lianem St. . London. B. C. Ubc 



I 



I 



Tke Ibukiflists' 14eal, 



A Cbnck ia wbidi a Drill Cumt Slip. 



TBE PRAH 

Positive Driving Drill CliHck 



Is built to in«ttt tbu i^alr*- 

moot, BTI'l it dAM p«TfMt 

vcitit, A tlriU cannot slip in 
a Pratt Chuok. Tli» jatMilvd 
M|ualii:ir>K tlrirwr iirevents 
Klil>pf»K. Tli« ilril] cnn itlao 
!»• useii up to tliu full capac- 
ity oritboul ettli«r clipping or 
etsmng th« shank. Aatc for 
our descriptive booklet. 



THE PRATT CHICK CO., FRANKFORT, NEW YORK. 





BALL AND ROLLER 
BEARINGS 

FOR ALL KINDS OF 





KEENE« N. H. 



W. S. ROGERS. VIce-PresUmU 

(Lata MuacM Tt« B«ll BMriag C«. «t BoatM. 



MACHINE DESIGN and CONSTRUCTION. 



Antifriction BeanfK|s 

Of 

all descriptions. 




circular No. 14 



CiroolarNo. <o 



THE BALL BEARING CO., 




Watson Street, 

Boston, Mass. 




drcnlBT No. ij. 




The National Chuck 

ore gULaraatt«<] for accoracy. 
workmanship, and quality 
o( matoiai uscil. Strung, effi- 
cient, durable. 
Write for prices and catalog. 

Oneida National Chuck Compan] 
Oneida. N. Y. 
Manultctuitri dI th« " Nallgnir' CMipltti 
line ol Cliuciit. 



k 





Increase the Profits of 190! 



die ;ind slotted work. 



will f ernui * sni^ 
tngof 50 per I 
in Die Work. 
Can be alt 
to any Ml 
miPiDg inadBDC^'' 
thu» liuins 'be 
miUerforluniiling 
Light, powotni. 




easily adjuMed. Sent on jo dayn' tml 
M^y ^vt send ottr boMet ? 

Rochester Die Shaper Co.. 

Rochester, N. Y. 

Burr Keyseaters. 

in use b> tht ^ 

be«t MilU. ■ 

Mines, R(l"»*™ 

cries and Fk- 

lories 

I verv^ !•••<• 

1 HIRE'S OVLI 

Ntw Bock, " Burp KtraMltn" tdM ftll aMul tki 

JOHN T. BURR ft SON. 
KMt A>«.a S«. 6111 St.. BROOttLVn. K 




PATENT UN1VCFI5AL 

Screw-cutting 

CENTFt C Ofif*~TH. A IN C ^ £ 

-*- TWIST DRILL GAGE 
J.WYKEftCOEBetTOMMata USA 

Mrn& VINE MACHINISTS roOLt 

-— FORflGN ACTS -^ 
CHAtlHUXCHIil.LC«CaMtItlOM»M> IHCUM 

tcnucMDSTiicHiim.srMUUiii :!Mut 

BIMtlN, GCDMAM. 
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The Most Important Point 

in buying a lathe is to get one 
suited to your requirements. If 
your line of work is light niaiiu- 
factiiring you can't do better 
tlian try a 

SEBASTIAN LATHE. 

It is stronjf, substantial, fitted 
with all the latest improvements 
and admirably adapted for 
turning out small or medium work with the greatest degree of 
accuracy and economy. Sizes 9 to 15 in. swing. Full tiescrip- 
livc catalogue. 

SEBASTIAN LATHE CO., ■^"iS^T.^Siio. 




J 



l.'ST the right amount of oil or soda 
water to keep the tool cool under the 
severest cuts fed regularly and steadily 
by our 

OIL OR SODA WATER 
FEEDER. 

Fits any lathe, or may 
be used on Mill or Drill, 
if that is where you need 
it. Won't jar out of ad- 
justment, no adjustments 
disturbed by removing 
the bowl for cleaning or 
refilling. Bow! holds 5 
pints. Strong, dust-proof 
and convenient, just the 
thing you need to replace 
that home-made affair you have been bothering with. 

THE OUTFIT COMPLETE FOR $3 50 

Wr fiMve oiher shop fumitvrt xuH/ch nuy intcrtsi vou* ^iacHBfro< boMtt 

for the asHng. 

THE NEW BRITAIN MACHINE CO., New Btiuin, Conn. 




14 INCH 
ENGINE 
LATHE. 



A strong, convenitni, well ecjuipped tool. We 
havo receiuly rtdcsigncJ the camafic oC this lathe 
giving it a much longer bearing un the ways and 
making the pan, which supports the cross slide 50 
per cent wider and very stiff. Built with power 
croHS feed in conneciitvn with compound, plain or 
raise and fall rest as desired. .\Tiy length' of bed. 



We' DuaulBClBn netklas but LAikn. Scad lar prfcca. 

THE GODDARD MACHINE COMPANY, HOLYOKE. MASS. 

FuKkir>7t Ar.Evn] TIwm. A. KatuhBi*, Loodim. Kng. V. LowsBcr. Capenbagan, DEnmurk. 
G. £io<«ti, lCn«a. liikl^. I'TBDi Kusti>er,DtMdefl. UrriKany. 



If engines and machine 
had tongues they woi 
cry out for Dixon's pi 
flake lubricating graphite 
It saves time and w< 
and money. We iii'^ 
you to write us that wfl 
may send you samples 
free of charge and a pam™ 
phlet with gilt edge tes-^ 
timonials from cxpci 
and practical men. 



Joseph Dixon Crucible 

JerMy City, N. J. 




J. R. DUFFS 

HAND 
DRILLER 

Fof BH BfActs. 
Ouift Attacfimtnts 
and Scrr^a Feed. 
This time sod 

labor savinit Too) 



« 



vtnB T( 
ran be t|iucuf 1 

" s«uu; 
ind drills metoH 



pl!«[t, -worl» 



to I inch hole, 

W«lt tinished. 
MroDKl J nud« ftnd 
m<N]«r&t«in prio4. 
Thne styks, ~ 
AA and 
for [n-ir«s i 
dmcriptioD. 

DOFF MACHINE OL, 






STYLB A m USB. LOVIUJ„ MASS. 



L. COES' IMPROVED KNIFE HANDLE SCREW WRENCH. ' — «"' •" 



■nd May r(. i««h). 



StrontE. Durable, Made of Steel. 

ITRndl'i-truuu uid familfi In nna plwia, rlfldly ht^ad 1 
ilif bar. FvrnJo And cvp-U^ CLrmb mcotm aiMl ptwrcn' 
■Mm Trritii aiilKtiDc. Itnpnivpd DUUKid tit nwtlnnlnrti 
yoM a«uiil»i! ijnicaa atampad Oo«a Wraoeb 0». Vru* 
oMpUneatakiKQaaDdmi prlooUat. 

All tliM at iti« IiuproTDd wtaoafe oow raadr. 

COES ^VRKNCH CONIRANY, Worcester, Mass 

AGEKTB: Jobs H. OtalMun A Oo., IIS Obuuben S(.: J. C. UcCartTAOv-. lU WarrToSt, N«h Tork. 






» 



represents oiir ii in. and 
14 in. Engine Lathes, 
shuwn wiUi Compound 
Rest ami mour.ted in Oil 
Fan. VVc can furnish 
tli«c Latlie* with Klevat- 
ing Re«t if wanted or n-iih 
Plain Kcst. Taper Attach- 
ment c;in also he fur- 
nislitd, also Uraw-in 
CoUeu. Tbi> makes a 
most excelleniTonl Koom 
Lathe, noted far its neat 
^>pearance, convenience 
for handling and accu- 
racy. 

OUH .\<^I..«blK>i^ Manillll^ 1||u<Wi.-ll ft il'iiHt, Nrw Vufk ChlLWU, CI«v«laBd. PiltBttt■IK^■ 

"" " ' - _ . . .. .. . ~ ^ Ltd.. SrrxBK. Ch«ik Chorttiiil 



THIS CUT Engine Lathes 



17 in., 10 in. and 2i in. SMing. 



f. E. REED COMPANY, vorcestct, mass. 



Cw«y UkCttiOBfr as>t l>ui>)<)y to., 8«Uiiii.ir« SyriraacScpplr Co., I 
ftCo, l»nilon. Van RUib-ta'alati A Houwcnt. K'Utcnlam. I'eawlck P 
A Co., iltncaw. 



Lathes 
Shears 
Punches 


W. C Yonng Mfg. Co. 

15 to 23 Herffloa St 

Vircester. main. 

Write lor Prices...^ 



WOODWARD & POWELL 

Planer Company, 

W0RCe5TEB. MASS. 

Metal Planers, 



Smdlor 
DcMripttvs 

CaUlogti*. 




n«m K lo. to 130 le. aquan^ MDjr ImkUl 



iLttwwj*- UnTttiag. UaK««>t1 * UMrv.Kaw Vinfkand CUe*^; U. Baird Ilachiii«rf Co., PtttaburK, Vm. 

CINCINNATI PLANERS 

Have a Patent Btrt PnxifTable wfaicli 
provonta chips frain fallioK into tlic 
Va. Th«y have a Safety I.«cking De- 
vice w-hich avoids BccidenLiiand xpoll- 
fng of work. Thoy bave Micrometer 
Adjiutn:''iit to the down food, and a 
E^lont Com bins Lion Frit^tlon tEiat 
udl not fttic^k or bum out'. Made In 
t«ii aim's. 34 in to 5(1 in. Rcituir^. 

THE CINCINNATI PLANER CO.. Oncinnati, U.S.A. 




Jtmmf 



■Ma, l««L Vh »■■■><-■ * llnnH. n .ui.lHi. I'. ' 



Evans Friction Cones 

FOR VARIABLE SPilKDS. 

Tbousaixl^ iif s'M^ ill fiiii''<.*.H(iiI opera- 
dot! in tUi* country and Kiinjiv, tmn»- 
■Uttiiie fn-ni one to 40 Horse Power. 

Send for tlltutniU^I cntalogiie. 

G. F. EVANS. &5 VtUt St. Boitoo, Mj»» U. S. A. 

C W tiBitun, ijriniin* A Co., L«ii«loii( Eag. 






BLDS ANY LENGTH DESIRED. 

AU Ibreidi cut wttbout dopplaf the 
Utba or leTcrdog the Uad sctew. 

Greaves, Klusman & Co. 

S. E. C«r. Cook and Alfred SU., 

CINCIIVNATI. OHIO, U. S. A. 

AUo Boltden of 

Pattern Makers' Lathes aad Machinery 

and Metal Spinners' Lathes. 




Fitchburg Tools 

Are of the latest improvetl deM^n, 
perfectly Dnished, stronfc, well fit- . 
led and Ktiff. Our Hoe Includes' 
Lathea U inch to tW inch swlag. 
Shapera 14 inch and 18 inch strok*^. 
Pluners, Horizontal Boring Ha- 
ehtucts DrilkjifE Mucbiaes. 

Every niAchine carefully tented 
before leaving the factorj". 

CATALOaUB HAILED ON RLQUEST. 

Fitchburg Machine Works, 

FtTCnBURQ. MASS.. U. 5. A. 

QUINT'S 
TURRET 
DRILLS, 

mLLINO 
itCHINES 

•nd 

TIPPINB 
MACHINES. 

Made by 

A, E. Quint, J 

iuitifORD.com 





This is an Upright Drill with 
a Guarantee of Certain 

Performance* 



This is the B. F. B»roa 26" Upriebt Drm. 
It ii g-uftranued to drill up to IK inchet in 
stcef. to do so day after day. to do so without 
strain, to do so tapjdly. 

We invite you to a comparison of this driQ 
with others, any others, all others. We build 
other sixes, 14 inch to 31 inch, equally good. 
Book free. 

B* F. Barnes Company^ 

ROCKFORD. ILL. 

rA'iXM it:»— Prmttii* 1 ool A Sapply Co., K«** Votk, BoMon 
^Bd (■ii'tbBlK- ■'iJi: a WftiiOH Col, Cti(ciM(<>i Tbo ChaiUk 
A S'rr-lini[(Tt.>. nncoli TtictitrooK, C>rir«l«A Hammond 
Co., cuvoUnd; 1. \v. Wrijtht * Ci., sl l^vm. Mo i Honrr W. 
Pcaboiy ACb., F:AncvandGeiiQ*nTi f P- ViUalU. B«r««l- 
dita. hpaln (Spain ktnO Poriafill: t.. A K [.tmli.^urji Krufaa, 



NEW HAVEN MFG. CO. 

ManufBcturers of 

SHAPERS. 

SLOTTERS. 

PLANERS. 

LATHES, 

DRILLS. Etc. 

NEW HAVEN, CONN.. U.IS. A. 






♦♦♦♦♦♦♦»♦»♦»< 



"Hamilton" 

Engrine Lathes, Radial and 

Upright Drilk. 

CvAfxnUad to 6« firxl-CiASS in rvtry rtspfct. If not mtb- 

fACtofy, ihty rruy be rttumedjii ear tipt.tst. 

Write for frte cdtslog. 

The Hamihcm Machine Tool Gjinpany. * 

MuiUlMn, OlitD, U.S A. 

!•!«, SntrlUkal A Ol. 

%^^^L^^J ^k^k^^A ^h^L^L^ 

rW9W^- WWW9 WW 



Electric Portable Drill, Stow Flexible Shaft 

and General Electric Co. Motor. 

Send for Cauloj^c 7, tllusUatiDg our 

PORTABLE TOOLS 

For DriUing, Keamuig, Grinding, Metal, 
Wood or Slone. 

Stow Flexible Shaft Co. 

ntEDCRK SCnorr. Pnp. 26th and Callowhiir Sti.. PttltAderphia. Pa. 




New Sensitive 

|v Mg With lm^«>.d 

Unil DHHasriKliMlta 

llio (inrticulflr advantage 
of this tool over ocben of 
its ctaBBiatbe intlopendent 
drive foreach 8|iiiK]l« On 
ttib di-m onlj one atraighi 
belk for each aplndle is 
iK«d«d. We make tliis 
stvle drill with 8, 9. 'land 
ft sitinillnA S^nd ft>r des- 
cr![iti''m:)rcular. 

IHf GEO. BUnNHUH CO. 
21 Harmon St.. Wortettcr.Mui. 



Sensitive Drills 





1 t« 8 5«lB4tw 

with *f wlllMirt avto- 
MaUclMd. 



nMnpBnw 
TrtTcrse 



J 



Surface Griodersl 

MMid or 1 

Aatnmatic Pcad 



Citter iriUcn. 
Ttppiig Mach^KS. C«fferiD£ M 



ri 



SEND Pon COMPLBTe CATaUMJ. 



The Woodward & Rofers Col 



Hartford. Conoocttcut, 
U. S. A. 




HtLl PHESSES. 
BICYCLE ailCHINCtY. 
POWER HICK StWS. 
SAW eUlDES AND OtU. 

CHUCKS. 
FURNITUSI SPRIIIA ■*. 

CHINERI. 
SPECIU IftON. WIRE UO 

WOOD MOHHlhe ■*• 

CHINCRV. 

HOEFEK MFQ. 

rkuroitr, lu^ v,».i. 

rwHU AMn.1 llrh«i>p« 

kui. il«r.aB>*n,e(«ito 
I/*^ w. hmmmL th 



I 




2*. 23. 
«• Ik. 



SIBLEY & WARE DRI 




wlUi Staiiookry 
Back Gvari. Self, 
guick Reium, Amooui 
Stop, Gftdnatdd 130111 
RererM Ifetloa. A 
powerful machiat, 
of tnrnlAg out 1 
■iQonat of work at a 
coat. 

Sibley & Ware,. 

aoUTR tUMD, 
IND. 





Ftbrnary, 190S. 



MACHIXEBY. 



U 



RADIAL DRILLS 




2>4, 3» 4, 5, 6, 7 and a (t. Arm Plain. 

5 and 6 h. Ann Half and Full Universal. 

WRITE FOR CIRCULARS. 

The Fosdlck & HoBoway Machine Tool Company, 

ONdNNATl, OHia U. S. A. 

Aoom: TlMKfl«iTo«i WorkaOv.aed I I. l[cCBbi!,:Nc<r Yurk. HUL Duka* Co., BnM«B. MeDowcll, 
St«ck>K * Cix. OikMM Tb< }. W Crenr Agwoy. Tli« BMmc, PbiUdwlptila. V. Balrd UchT. 
Co.Plttatiarst). a M Yaik Uoliy Co..Clc«elaiid. B A. Klnwr Co.. Cinchinall. C. C Wormar 
Ucby.Cni.D«traU. W. H. Colcon! Mchy. Co.. SI. L<i«U. J. M ArttiDi « Co , Ponland, Or«. Cor- 
bln Ikliy.Ca., SMIIlc. WbsIi Lvvl BopIbA Sodi, Lot Aocelei.C^l. D« PrW * Co . Dtuuldurt. 
Berlin anil Vlsaaa C. W. BortoB. GfUBtliB A Ci> , LoadMI. Psnwlck Prw**, Pari*, BruHcti. 
MilBOand Zurich. V. Lowmer. CopenhBrtii bikI StockboUa. ) F. VIILalia, HaritlDaa 



I 



1 




Never had a Machine Returned 



for OUT renHuiir lioi't that a (irsUy tgochl )irgutii«-nl 
a« U' Uiv Bupunority of our 

RADIAL DRILLS? 

On*) ooiivMjitmtlr locHtcHl Ivwr KintrolN all the 
inov«ineiit8 of tne Bpiudle — Rtnnlng, stopping, re- 
rening nnd eogaK^nK bark kmlt*. TliiH r^iatiirf Ik 
iirlKinnI with us amt |)wu!iar tn our miu-hmeii 

OUD cmcULARS ARE INTHRESHNa. 

The Wm E. Gang Co. 

9u«*ii CIItA** a Pin* Tr«* St.,Gln(itnnall.OM«. 




Our Combination Sets No. 35 

/Vre Fitted with Hardened Blade». 

In fact all of our nine styles 
•of jiquATM have hardened 
blade:}. We do not maJic 
anything else. Ttie mechanic 
of lodaj' does not want any- 
thing elftc. We are furnish- 
ing thne squares at the name 
price you arc paying for soft 
blades in other makti. Ask 
your too) d«der abouf our 
goods. We will mail you free, a cataJoguc describing our goods. 

Sawyer Tool Mfg. Co., - Fitchburg, Mass. 



i^ern^'''^' 



FOR OVER TEN YEARS. 

We have been raaking and selling Combination Center I>rilU for 
over ten years. 

For three or four year* before wc had exjierience with thetn. 
The faciei that practically all of the best machine shops iliai 
started using ihcni have continued iheir use, that our sales are 
continually increasing, and thai their quality has been iinprovtd 
lead us to Ik-Iilac ihcm K GREAT SUCCESS. 

CaUloKLonLilninji full Hue •)( Micmmclrr Cnllpvrh )«hi (ree. 

J. T. SLOCOMB & COMPANY, 

PROVIDENCE. R. I., U. S. A. 
CboB, Cliutcblll A Co , Lvndi'B, BlrmiaicttaQl, Maiiirhi-iicr mad tiljiKuw. 



*f»TS»Sb**!»L«^. 



»*fr^i**««*i-*;pi.wr-**^^ 



We manufacture a 
Gsoiplete line of 



..Drills 



for light work, one or more 
SPINDLES, hand or auto- 
matic feed, of thorough 
workmanship and strictly up 
to date. Prompt delivery 
on regular styles. New cat- 
alogue on application. 

Dwigfht Slate Machine Co. 

HARTFORD, CONN. 

Cbu. Cburclilll A Co., Ud., Lxinilon kod Hlflnglw 
SdrnduriltA Sc*utt«. B«tlia,Ccrmaar. 

Northampton Emerj- Wheel Co. _ 

LEEDS. MASS., U. S. A. | 

20M'nch 
Water 

Tool 

Grinder. 



Oaae on floor IS 
in. X -24 in. 

^Kiiiery Whe«l. 
■ ^'(Jio. X SKIn- 

Wt^liC 600 lU. 

The pump on this gr{n(]«r U AoUrelj 
Above the irftt«r, oAaoot leak, requlrM no 
packloK- and can be stoppMl and stMr1«d 
at win. 

mi Sncrx Wltttl tUMmrj' MttSrJ fm. 
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MACHINEBY. 



Febntftiy, 19(». 



flVTUI 





When you are in need of a Feed Water Heflter jvhy 
not purchase the Best, when it will cost you no more 
than a Poor one. Send for circular A of the 



Otis Tubular Feed Water Beater, 
Oil Separator and Purifier. 

It will intt:r(«;t you as tt is Guaranteed to heat the feed water 
the Boiling Point (210^ or 212') with the exhaust steam without 
causing any back pressure Also to Extract the Oil from the ex- 
haust so that the exhaust steam, after being passed through the 
heater, can be used for heating purposes and the water of conden- 
sation from the heating system be returned to the boilers without 
the extra expense of an additional Oil Separator or Eliminator. 

We pay all the cost of the trial 

of our Heaters, freight, cartage and all piping, if they fail to 
what we claim for them. Send for catalogue and reduced prices to 




i 



The Stewart Heater Co. 

79-99 East Delevan Avenue, BUFFALO, N. 



THESE ARE THE BEST. 




if you use Universal 
Joints these arc thc 
bcst yoa can get. 
Sold at the lowest 
price of any good 
joinL 

Send (or prices 
and Gfculir "B.** 



THE CRAY A PRIOR MACHINE COMPANY, Hartford. Conn.. U. S. A. 



"""t^sel Shop Pans or Tote Boxes 

F'or MaoiUiiu &>liop» «i>d Kouitdds**, Bolt TVorlo*. Hlo. 
THOUSANDS IN USE DIJRAHILITY AND SATISFACTION GUARANTEED 

Made oi an)- Gauge 
of ijbect Steel de- 
sired. Never go ic 
pieces as the com 
mon riveted boxes 
do. and alw&y« ^re 
entire satisfaclioo. 
Try samples and 
yon would not h* 
without them in 
your works at any 

Cut cr S«s " I.- mr« Wnyotw. pricc 

Sokabl-e tor liandtlne bolw, rfrcuk oaiU. Knw^ nuw, waAcr^ caMlng*t m«, quwtt, ^^A otlRr nfctUDcct, 
h^lor uw under lith«» And drtD p>MiW 10 «mA llw turnlnga. u. nmlinp. botinnfc pq C. tpplniii. etc 
S«a4 for Cauhicuc. 

KUboume fi- Jeicot>« Mfc. CO., coiMmbu*. Ohu. 




A. 




BeeliiH»n BIdg., 



G. BUTLE 

Pattern Letters 

Por Iron And Bntu Ca>t- 
fCKi Varioa* iiylv* «s4 
«tc»«. KArMaehiDvii. 
BrtdKM. TablsLb. etc. 

LaMkM-PIIM, 

All sliet in ttork. 

I 03 BMkMin St . Dva T«A. 



WOODMAN A HUDSON'S fl 

SPEED I 
INDICATOR. 

An itignalfruii little ic 
tncnt (or mcrTiainidf ti 
correct ipe«(1 ct Dyium 
Steam Engincx. Shaf'.ia 
I'loor Hschlnci, eic. 
l^rM-tUsi tiKcIi^nlc. fiif 

be wjiboui on«. Tbcf i 
ftdatitcJ To hollon 
potnCed ccnicm, aad 
Absoluldjr correct. K«fl 

D!ck(rl-pl«ltd Hiid at a 
TuiUmftiM ti> oany to I 
pocket. 

PRICL : Split Can. Mliplnl to «llkOT o»tmtU i 

hallow c*nur». 51.00 

PUIn Cap, lor hoUaw ftmtan wilr. -7* 

Wrnlfuktoiia Doubia B mlMw rInK &p««d lodk*". 

fncm ON ArfUC4iiox. 

Till R. Woodman Mff. and Sspply 

OJ UlltCT at.. DBilon, Miu. 




TURNED AND GROUND SHAFTING IN STOCK 'r/^r ^IJ^LT?^^ 




y, 1902. 



XTACHITTEBT. 



n 



)t Dynamos, 
Frip Hammers 
her Heavy Work 

manufacture a solid web pulley especially adapted 
:mely severe work and guarantee that it will do the 
)ecified, no matter how heavy. Style D. built of 
f thoroughly seasoned maple, iiaving an iron center 
ith key seat and 
/Js the lightest, 
it, stiffest and 
isheu Dynamo 
n the market. 

Gilbert Wood 
[leys are univer- 
knowledged to 
>erfect, both in 

and construct- 
it is possible to 
em, and can be 
cessfully where- 

clt can be oper- stylk d. special pulley. 

tcel all others in correctness of balance and trueness 
ig. Write for illustrated catalogue and price list. 

naw Manufacturing Company, 

Saginaw, W. S. Michigan. 

M.S5 AGCKCILS IN ALL THE PRINCIPAL CITIES IN THE WORLDl 
«»<e-, « Dmr Sw.«. 'Pbeoc ,t, Contandl. ^ Chic*«i B«A«cm. u Soulb C^nsl Street. 

Cable M«nti. S^gnn. A. B. C. u>d Liebet". Code*. 



i JENKINS BROS/ VALVES 

*I6 m«nafactared of the best st«a.m metal, and ore fully gunriinteed. 
Why •xperiment with cheap ralrcs? If you want the BEST ask 
your dealer for valves manufactured by Jenkins Brothers. Rc- 
ntembcr all gcsaine are stamped with Trade Mark like cut. 

JENKINS BROTHERS. New York, Philadelphia. Chtcaco. Boatoo. 




, r .Hi 



ESTABLISHED OSS 



Est^biiihed » Century Ago. 



■ SSWS STEEL 



Tools, Drills, Dies, Etc 



ALL KINDS IN STOCK. 



M JESSOP & SONS, Ltd. 

Oraind Prix, Paris, lOOO. 



Chid AmciUvi 0«tc«. » I |o 



f<AQ swH.y. 



I 



Almy'a Patent Sectional 

Water Tube Boilers. 



!fo« und Id SI pAMvnw tvwui rponi W lo l»le«« 
lou; Al itniD JBcttU Iram HO to l>0 tr*^ I'-idk; IM 
tl. S. torEado beuit ''KHIKtn:" numcrtMij frvlKlivaiKl 
flaUnc mMnen, UudcIim uid it&tioukry boll'M. >am 
glrloc excolknl nwtlU. 

ALMY WATER TUBE BOILCIt CO.. 
I7S-I84 Allert Avn., war tthori* St., fflflVIDENCE, R. I. 



TUBES 



SEAMLESS DRAWN 
IRASS ^"(i COPPER. 



orriccs: 
BOSTON. 

1U7 Mttk Strvoi. 

NPW YOMK. 

DO Cold Strast- 

HHILADCLPMIA, 

ft43 The EkMjraa. 

CHICAGO, 

ava Tlif Rotikory. 



Sellers Restarting Irijector 



■\ ilr.i tii nrsi 

Tiuii,'r*ic von 

I P*ffi!Ctlj Wifo- 
[Until.* <w> Aide 

tifs jinrt r.\ii*\ 
o.iicr iironiplt> 
i^i'h hctofculiJ 
(iipei. 

Vcrj' simple, 

I tins fC* |»»rl!> 
I ,i(i(t '* tiiilv 
(■e(ia irrrt 

All parts iiilcri-h.-itiefuble.mocir o( 
ide bi-il bronzp. ana Ihe worhman 
slii(i IS perfect Send fur ipceia! 
raMlofui: (l^-^tripli'c of Ihis Injcdw. 



JENKINS BROintRS. selling »^«.ii 



SAVE YOUR OIL 

by using- the 

Springfield 

Separator. 

Requires 

DO 

skiUed 
AttcndAxit 

»in» ron csTitkooi'C. 

SPSmcPTBLD SEPARATGR COUPANT 

SprtxfltU. Vinmanl. U. 1. A. 
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MACHINERY. 



Febniarr, 1902. 



Emery Wheels and 

Grinding Machinery 



ftsiSi 



Wrrte 

for 

lllcisti-ated 

Catalog. 



Poralgn Agents: 

PCoa A Co.. Loodon. 

Adfllpli* Jantaoai, PmU. BtvmcU 
V. Lmr«tier, CofMnLaKeo, Stockbalm. 
Adiar ft mtMHcbiU, UlUn. \itlf. 

O* PriM « Co., Acl-Om. j ^iioA 



THE SAFETY EMERY WHEEL COMPANY, Springfield, Ohio, U. S. A. 



The word "Sterling" does not mean much unless it 
is on the label of your 

EMERY WHEELS 

then it means a good deal. 

Sterling Emery Wheel Mfg. Co. 

TIEFIN, OHIO, U. S. A. 




THESE MACHINES 

»ive vuluiittlP Itmei aad jmir (or their <Ki«t iJacb 

yuttr over Kniitt.->t«ticit as ii fruo gUt. 

SolJ under a positive guaraDt««. 

Self locking n«lt Shift«r, fine ndjivtinont nod 

wat«r refoilation, ttad otber feature, described 

in 1901 catalogue. 

We toMkt a large line of lilgh-gmdo Emerr 

Wbeeb and Mnchinery — nUo Diamond Tools 

all dMoril>e(l fn culuiogue. 

BRIDGEPORT SAFETY EMtRY WHEEL CO. 

BR'OetPOHI. CONN., U. S. A. 



wnMES 



\ 



EMERY AND CORUNDUM 



x 



- Economicdi, ^ 
because slwp clean 
rapid dccuMti' And 
durable. Send for 



WBnriBLD MASS. U.8.A. 



Value Depends 
Lpon the Work. 



m\MNf 



EMERY WHEELS 

HIV ctHBtruct'OcI for 
all gnide* of work 
frtiiu HliHr[ivniii^ 
fine tixilH to gnnd 
ing rough nuitinfix 
N(t one whwil cjiTi 
do lioth (>ropcTlj-, 
mot<^ your iift-dr- 
Hii'l we willMl.p|llv 
t^le rJKhl ^mdf 

KEEN CUTTERS. 

RUN BQilALLY WELL WLTor DRV 
Ask us about ttaem. 




THE ABRASIVE 

MATERIAL CO., 

Philadelphia, Pa. 




Carborundum grinding 

wheels arc now being 

used in 

progressive shops and 

factories all over the 

world. 

The output has 

multiplied by ten 

within three years. 

And wh}' ? 

Carborundum 

Cut3 faster 
Cuts smoother 
Lasts loDKcr 

than any other abrasive 
on earth. 

Ask for the CaUlog»t, 

Tile Carborunduni Co. 

NlaCBtB Fall*. N. V. 



6RIND YODR 
CHASEItS 

BO tbU muchEna R»d 
tb»f will Un fli-c tiM* 
■aloiiKiu wluu BTonnd 

To khuw Ihe cjualllr 
B< the wnfk. w» will 
■H<i4 and ratacn Itmt at 

ehw^. on* Mt (>f elw 
Ht> IP •IT "n» 

•aaillcu thvin to 
ba ground 

KODERN 

TOOL CO. 

me. PH. 





OpMM AvtontluMy. anJ Cfvact > by Fuall wb[l« 
LflChM. Smair&wliif iiDni SlallunaT}. 



WMtf iMijUT a»» CWtfclll>Ofc.L>*.t,*i<».B>^<HiM. milling »< MinihiJu. Onuit.. Anmi, Mtuniv. Ivc 
—<<«■ f.hiiti. n . *fcj» I ^Mti* f> M a »«. ■'■rtfc *-■-■"-*■■' "- . "-' ftvnnum 





Machinists' Swivel Vise 

with seU-Ndjusllng jaw that is as strong 
Aad dnrable kr any xolld jaw, and a 
Swivel Hfittom that ^ves any desired 
adjustmeat to riglit or left, and is solid 
*nd iirm at any angle. We make all 
sorts of good Tisea, and have beec 
Itadera in this Hoe for twenty years 
Smd for catalogue and price list, 

Prentiss Vise Company, 

44 BtKliY Street. New York. 

U fir Oresl Biitato, C^bs. Ncst A Cv., ■» 
QueoQ Victoria SL, ImimIod, E. C. 




IF YOU BREAK 
THE VISE YOU 
ARE USING 

Try One of These 1 

MERRILL BROS., 

4*9 Keot Aveooe, Brooklyn, N. Y. 

M-INCH 

WATER TOOL 
GRINDER. 

SEND FOR CIRCm.*R. 

Tucker Machine Co. 

CInglnatll, Ohl«. 

Mafiuf*. (4in«h 



Safety Drills Tap Holder 

to Ot» anl7 ittMlmient for lb* punoM Uat >!••• 
uaifvnal aaUtfMUea, wmI !• 

INCQUALLCO for Efficiency, 
Convenience^ Rapidity, 
Accuracy and Simplicity. 

MoCblBiK to BrvAk nr K*t oac ot Onbr. Mul* la 
4 Mm*, oovoMac f tana « lo at>i la. dlMMUr. 

BEAMAN & SMITH, Providence, R. L, U. S. A. 




TAPPING 

ATTACHMENT 



60 Hours to 3 Hours 

ti'prcspnts tiie differefKe In time 
betwet-n t.-i|>rlnK hrtl« by hiind and 
Msin^ .1 " Star^' Tapping AitiUli- 
me];t on a sm.il! job b>' one of our 
rctcnt customer!!. A larger job 
would show e\-en a greater diffc r- 
cn<e— You arcnotobliccdtousethc 
" Star " Tapping Attachment every 
hour to m,ike it pxy. The " Sur " 
T.-ipping Att.i<:(imentis5uttible ft>r 
Urilimg, Tapfing and Stwd Setting. 
Automatic, rits any Diill Press. 
No Reverse Belts rcciulrpd. Fric- 
tion and Positive Dfi\c Cluick 
sccLrelv Jio!>!s any drill, tjp, etc. 

No. I Tap* i-i6 to s-8 Inch. 
No. i Taps i-i6 to I Inch. 

Tully guaranteed. Sent on jo 
ill vs triat 

Cirtiiliir " D " tells all about the 
"Star" Tapping Attachnirnt. 

Shall wc send it t 

Seneca Falls flfg Co. 

330 Water Street 
Seneca Falls, ^. Y., U. S. A. 



VISES 



FOR MILJJNG UACHINB3 OR 
FOR ALL AROUND JOBBIMC 
WORK IN THB MACHIKE SHOP 



Wo havo Hin-«t jilw's of 
these Vises in slock Bml cjtn 
niak«priiiuptHlil[inient. Tlictr 
are first-cU)<s in every pur- 
ticular. Send for cireulan. 




THE CARTER & HAKES MACHINE CO., winsted. 00NN« u. s. a. 

Or Manmns. Huvtil * UaoM. «S L»atr 9ti*«1. New Yo'k. 



MACHINERY. 



Fflbroary, 1903. 




HORSBURGH & SCOH. Mfrs., 

CLEVELAND. O. 




Gear Cutters, 

Full Automatic Universal. 

Flrit clui in every way for Spur, 
Bevel, Worm a-od Intern*! Ot*n 
Wc also cut Gears of all kinds and 
sizes. 

F. H. Bultman & Co. 

io6<to8 CiimI St.. Cleveland, Ohio. 



BEVEL GEARS. 

Cut Tbeoretl£All> Corr*ct. 

Spocui riulllti*« for oiitilns wwni. 
>fi4nl] And Intcmu) whusll. 

HUGO BILGRAM. 

Maclilnlvt. 

440 K. 12tli &t..Pliilidilphii. Pa. 




GEARS 

AND GBR CUniNC. 
THE ARTHUR CO. 

NEW YORK. 




BEVEL, SPUR, INTERNAL, SPIRAL, WORM 

GEARCUniNG 

aV. UP TO TEN FEET DIAMETER f 
^-M AND I 1-2 DIAMETRAL PITCH 

.'T> ^ ■ .-^— - — . 

Wm.Ganschow Gear Works 

33 SO.CANAL ST.. CHICAGO. 



^§^ OUR LINE OF GEARS 

Includes Bevel. Spur. Worm, Spiral,| 
Skew, Internal, Pattern, Rack, Ratchet] 
Sprocket Gears. 

Send (or Gitalogue and Price Liit. 

James & Foote, Manufacturers, 

5&-€a So. Cttui St , ChicMZi. 111. 

A CLEAN AND PERFECT THREAD 

results from one passage of iha Dies la 

a New Series Schtenker Bolt Cutter 

over A bolt. Tbe Dies op«a aatomatl* 

cally wlien the required length of Bolt 

is cat; they can be grouad wben daU 

like a latbe tool, changed la a moment from od« 

size to another. Oihcr points of saperiority wilt b« 

foond in catalogtte. 

THE HOWARD IRON WORKS, ""S""^"- 





Tk« N»$«r{«lS«hl«n)icr. 



V. 



Here's an IJp-to-Date Shop Tool. 

The Emmert Vise in Four Fixed Positions. 




A tin* Mvar, anally and qntcUj opeMtod, ktrooitMid dnrtblo. WilW tin 

ADAPTABLE TO TW'Q^^Y•G[at1T DtPPGRSNT PtXBD POalTIOKS. 

CMMERI MANUFACTURING COMPANY. Waynesboro, Pa.. U. S. A. 

OIJIMOHO 
lOOLS ,- 

FOR ^^^^^^m 

■ECHAKICU. ^^^^^ 
USES. 




THOS. L. DI0KIN80H, 4S Vaaoy Street, New York City 




If you are luukinK for h Mtinoy Mnher try 

Tyler's Latest Improved 
Full Universal Wood Trimmer 

For Pattern Makers and Wood Workers. 

.^(laptct) to a wiile raiiKe of work. Ace lira It?. Msily 
adJLKtcul. Win trim mi any angle. Cuts S(|usr«< Ooro 
Boxes. Tenutiif. .Mitre *, H«'. Sliipiwd on apprtival. 

Pattem Mak*r*' 5t>pt>ll«t, Wu Ptll*! Pr«aaM, AdJusUble MmI 
CUmp*. PIIM TmI*. Me. 

J. L. TYLER, 523 Washin^tMi St., LYNN, MASS. 

roratga xeaol. Tbiii. i.. tteiuliav. » Ualii St.. City Boad. Londmi. E.C. 




TRI^O PIPE WRENCH. 



Drop forged Irom bar steel; lo- 
tercHMigeablc la ai\ pArU In- 
KMted lAw is tundl*, wblcb is 
rcmovAOlc 



Triiiio Pipe Cutter 

1* cnavarttMa from a mdrIo 

wheel with rolls, ista • ihrce 
Wheel cutter bj sul>*liIuUnx ITie 
twoaxtTBCiiltrnK wh<«tilbnt ac- 
company each toe): to b« tuiiiKl 
to tbv haiull*. vhich ia provided 
wUh ■ rtcvpfxlv tot nme. 





TRIHO SUNT nPE WRENCH. 



TIta Mrongwt, Mfcbi iiniJ iiimt 
jDTabl« pfpa vr«iwh Id lh» ••L.ilii. 
Made alio aila[>ic<I ror all kindsof 
work «• vftU a« hard «r ranch 



SENt) FOR CATALOOCB OP TWMO TOOLS. 

TRIMONT MKG. CO 



Sdd by At! Jobbera. 




ROXBURY. MA99. 



Pipe Threading and 

Cutting Machinery.... 

Thi* engravivs shows oar Portable Hiotl 
Pipe ThrcadtDic and Ciittlns Macbloe, vrttb 
standard itdiu-Uible quick op«DiuE( ittx! 
cloning die head, and Improved cuitln^-ofl 
Iciiife. Wide rnnge of work and quick 
chaa;^s (rod) mko 10 sin o( pipe. 

SBKD FOR CATAUXIUH 6. 

THE MERRELL MFG. CX>. 

«01 Ctirtii Stmt, Toledo. Ofal% U.S. A. 

ELiariui Omra, Falrbanki Co . i6 Great Kasl- 
*rn Stixcl. LeDdoD, H. C 



A$ nearly perfect as can be made 



■■ what «« claim ler <Hir 

Pipe Threading 

and Cuttiof; Machinery. 

Theie machine, arc the rcauli uf fai\y jrcars' 
practical «xpeHeace iu this liac of inanufac- 
tur*. and ar« uniurpasMi] (ot efficiency of 
operatiuu aad quality at workoianafalp, 
May we flcncl you oar cataJogtic ? 

D. Saanders* Sons, Tonken;. n.t. 



Steel Barrels, Kegs, Pails, Boxes, Etc. 

MORTAR AND BRICK HODS. 

Piilnli-d. Galvaniicil oT GUck, 

METAL GOODS DEPARTMENT. 





Cleveland Wire Spring Co. 



CIEVELANO. 

OHIO. 




Patpnfed. 



Tfcc "COLIHBUS 

Automatic 

Universal 

r«ed, 

Rand 

and 

Power 




HPE-ciirriNQ 

and THREADING 
MACHINE. 

Latest Lnpeoved. 



ten*) far Cataloauc 

COLUMBUS ucnm co.. 



i^-i V. Bxni St., 




OSTER 

I COMBINED HAND AHD POWER I 
.\ PIPE THREADING MACHtNES 
\ ARE JUST AS COOD,IN EVCflY 
\ WAV, AS 0£TCR STOCKS 
-. AND DIES FOR HAND USE 
I AND THEY LEAD THE PRO- 
!; CESSION ■■ \ 

J PARTICULARS rRKE" 1 

/ THE OSTER MFG.&. 

SUt^PROiPECT ST. CLEVUANO.O.U S V 



METAL POLISH 




r 



3-oa.BOafDr 

wTtte for ran 



GEO, W. H09TMAN, 

ttfrn r^bfc Mu«, 
b4-Ha|Mlia. In^taaa. 



iu^ W 





Sllllt«n-| Plpa Wnndi. tittlon Pip* WraMh, 

Mlllsr'l lUtdial «• PUtn and Ola Cutitrt. 
tlaffiMOd Pip* Cutltf . W&iMfih't Solid a\*9M«*. 

NUI's Solid PIpt Olti. Walaortli't Hoair P[|>* Vita. 

Mall'f Tapping Hachina ttor lapping tirMt malm >jn dcr pntiBro) 
Wdvorth'i fiate Vahei. Hall't Valto Indkalori. 

Pipe Tip*, Rtamcrt and Drilli. Athlii'i Nipple Hoidtn. 



The Walworth Mfg. Co. 

lastoisa FEDERAL ST., BOSTON. 

Mow YorWOiRcB, I'ar* Hew Buildiiig, 
LiDilon OIIi«, ii» ViJiKt Tlutmcii t^trcct. 



BOLT 



THREADERS 
HEADERS and 



Write to us 
for anything 
you want in 
this line. 

Buiorajui Aoavn: 
Scfauctiintt * Ubunt, 

Bet lit! bud Vi«ana. 
Adolphe JaMMiu, Parb. 
C W. Snrwa, CriOilu A Co., 

L»i>d«n. 



NUT^ 
TAPPERS. 

The Acme 

Machinery 

Co., 

Cleveland, O., 

U.S. A, 

Office, 
ita^ Hamilton St. 




The Morgan Bolt Cotters 

HTV uniN]ual«d for proclucttve oftpAcit; 

and dural>ili(7. Thejr cijuibiae tL« 
liKhteMl uriton with th« gTMiicfit pos- 
aibie efflc'ienoy and economy. It wiU 
!»/ you lo invoatigBte. 




The Reliance Machine Tool Co. 

CLEVELAND. OHIO. 



>OVE & So 



Ld'AZMn33lRn3?M 



■ BALTIMORE.MD.--^ 

MVJUFACIURtRSArfODfSICiNEIUaFftUKlNDSOr 

HEAVY MACHINERY 

'iir^Lnr;moFiK5lCi.A^5WOKKMA5nip AND Materials. 



fv^V 



MAC(tlNeflT[vWHI!£ ItAD.-'rtfilUlItfi WORHS. 
'iCHAIhElt/ATDfiJ/'riOllRMll.lS BRAli.COPftR j 

FOOlt-tEf ff nURfilNt WATEE-WHELLSj^ 

if, CRtDCINC. MACHlMtS .* 



'2J;a«o.KU»l* 



POWER HAMMERS. 

SCRANTON 

A CO.f 

N«wHav«a.Can.. 

1. Occupies lewi 
»I»ce. 

2, Ui-iitilTeft l^fis 

B U simpler in 
construe tioD. 

4, Works -HtiX'Ie 

trf^mtHt In Kiz«. 

5. Strikes a 
1 ruer and 
Rnuttr hlow 
tliiin any 

other hammer 
mkt1«^ with 
rantc weight 
of ram. 



Saad for Catalog 

Mid [*rii;cs. 





Speed Lathe 

WTTM 

CombtoattoD Wbcdl aod Ltva TalWodl;. 

5EKZ> FOB aaCVLAK. 

R. E. KIDDER, 



37 HermoD StoMl^ 



VofCMtcf, Haa. 



Steam flainmersMd Hydraulics 

A ftpacULTV. ' ^H 




STEAM HAMMERS. 
All sizes from 200 \h». to 25 tOBfl, 

Chambersburg Engineering Co. 



I 



CHAMDEIRSBUBU. PA. 



TheHydraulicJack 




That LdMr« 
S* Mtana Pl a 
TtiaimbKNw. 



M^dn In six 
AWwwu alto* 

I to B8 toBB 
otpwlljr, Willi 
•t««I paaiDB 
•ai orltBdanb 



rbrllIiiinjstwlB(v>k[-; nr 1 r-rh^UA 
adi1rw»th* lluMifii^t j/c«, 

DrENELT & EISENHARDT^ 
1304 North Howard Street. ■ 

PUIjMiB^hla, Pa, - 



HOISTS, 



Nkw r-ATKitr Wmk 

Patoci KRJCnOS 
PinxiTYS— none ljt(ti& 

iu-turiir-rrii«» 



VOUirr W. MASOH Jl CO, PBOVIDEWCE. H.l .u. 




No. 3 RddidI Drill, tlectrical Drn«. 



I Radial Drilling Machines 
Electrically or Belt Driven. Eight Sizes. 
Catalo&:ue of full line Entcine Lathes and DrlllinE Machines on request. 

t*rentice Bros. Company, Worcester, Mass., L.S.A. 

FoKStcN Aiir.XTS! Schuchardt & Schatte, Bwlin, Vienna, Bnuarls, Siockhobn, Cologne nnd St. I'ctcrsburg. 
Ad. Jansscns, Paris. Chu. ChtirchtD Ji.* Co., LooduD and Biimingham. 



Our method of Motor Equipment gives fast reverse motion 
to work s])[ntlle, adapted for backing out taps and for cutting 
screws. Machine started, stopped or reversed by same lever, 
independent of the motor. 



OBL 



11 viijj«5£c^ ^/;j^iiflc;s?===j:::ji^^^ 



^ = 



t?*; 



.^ z 



i^i 



I PATENT COUNTERSHAFTS | 




wtih 

Setf-Confainaf | 

Belt-Shifters. | 

PULL TO START \ 

AND i 

PULL TO STOP I 

The most convenient ai\ii s 

satisfactory countershafts anri : 

beli-KhiftcK. 5 

Circulars, price lisU and : 

(liacouDts oil ajijiIicaUoii. S 



^.'i 



)lii 



I BUILDERS IRON FOUNDRY. Providence, R. L, U. S. A. f 
^■■■■iiiiHiiniiiiiiiiiiiniiiiiiiiiiiiiuiHiiHi Hiiiiitiiiitttiiiiiiiiniiiitinitr 

Y^ 4 t 4, SAND 

bonng and i^. 
Turning Mifls/' 

S*nd for phofogrtrh »nd tcnv prices. 

H. BICKFORD, ukepo,uN.H.,u^A. 



If. 



. yj I 



;->^< 





GRANT GEAR WO 



G«u Thccb— C«At Cultlat. 
lU-aity Muile Cfiars. Himr, 
fieTBi, ^pittj, Intrriuil. Wuruiii. 
Inm. Slt<«t, Ilru«x, Fibre. 

CATAUMuC mtt. 



« 



3UND4FEED>, J^Ss^S 
liPlOIHEUNFTb _ , 

Of Tift BtSTfctusoiTVoSiai 

TOOL STEfl^Sl^ 



B^^n ^c (?f/ 3 hole named oirf an*/ its a "lettle " loo smitl KoJad art yott going to do? One of oar Expansiei 

Rt^men -will do the ^^^^^g^^^^^^^^^^^^^^^^^^mmM^m__ n£w vork officc. 

job. ^^^WT^^^^^^I^S^^S ^^^^E^jZIB *' ''•^* *'^ 

CHICM» ttORE. 

^^ s. 



j>>j> 




CT-EVEI,vVND T\.Vl^sr UKtUU e UAli-'-VX Y, Cleveland. Oliio, TJ. 



■A 



BUCK DIAMOND FILE WORKS. 



(MC. 
ISft3. 



, TWELVE MEDALS 
awarded ftt 
INTERNATIONAL 
EXPOSITIONS. 




GRAND PRIZE 

GOLD MEDAL 

at Atlanta, Ga., 

1895. 



C. A. H. BARNETT COMPANY, PHILADELPHIA. 



sAVEs^jgcuTTERs Investigate 



Never 
Done 



BeforBi"^"^ ONLY 

CORRECT 
CEARCUT 
GRIMDER 
MADE 




GRINDS 

CUTTERS 

RADIALLY & 

UIDISTANT 

DELUGING 

EM IN 

.-.ATER 



WITH 

GOULD &EBERHARDT, 

Newahk, N. J., U.S.A. 
SELLIMC acCNIS. 

V. Bilnl *lcf>y K.y.. Pltuburtfti. P». 
Xu«ti<dl £ Buwrliut HcO-y Cw..Ckl- 
caa- • ■Mui Ci«v<4>nd. 

FOREIGII noons. 

(tdi<)ol(*n)t.tS*i»*tl«, kmKii r.i .^,.. 

JVientaurr- Jotji tAXr; - 

•uine. s<->iil.iiu!. .icJ E-. ! ._: 

Vfcr ■ 'U. (>»ii<*. tt*lli,-. 

B<>D-< J^uluo. CsglBod 

irhki. is*n*7. MMi»>r anil 

brill rtm *in>iila, VIrfeiuL. 







PoeiUtiC 
Foil 

w 

30 S«att» Tut 
Par MliiBtt. 

MaotilM *lll M 
*of ltMN*«WM 
ioD. 

OurnuklMbt 
If nttM Oil M 
i**on*(*iM>* 
WHi* III akfvt 

r_ . . 

WaiUca 
SufVly 

6! nm to 

Cklcaf*. 



Pull Countershafts. 

Pull to (tart Md pall to Mop, 



1 



BUILDERS IKON FeBUIlV, ProriAew*, t 



ISTO E)uariii>*ri. 



OUR TAPS 



UK VOUfI OUlfR fOR TNIH. 



laaOE 



\Q/ 



WRK. 



AND DIES 



J. M. CARPENTEfl TAP AND DIE CO., Pawtutkil, R. I. 






■^ .SlPERlfl 



*.e*'.cirf-#^^r.#># ' 



